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(54) THERAPEUTIC AGENT FOR HEPATITIS 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a therapeutic 
agent effective for treating hepatitis developing by death 
of hepatocyte by a po ptosis, comprising an antibody 
against human Fas ligand or its active fragment as an 
active ingredient 



human type or a chimera type monoclonal antibody, 
preferably the monoclonal antibody suppresses formation 
of an antibody against an adventitious protein and 
effectively acts. 
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SOLUTION: This therapeutic agent for hepatitis 
comprises preferably 0.5-70wt.% of an antibody against 
human Fas ligand or its active fragment as an active 
ingredient The dose of the objective therapeutic agent is 
preferably 0-01-600mg based on the active ingredient per 
human adult daily. A monoclonal antibody to be 
specifically reacted with Fas ligand is preferable as the 
antibody against a human Fas ligand. A monoclonal 
antibody produced from hybridoma NOKI (FERM 
BP-5044), for example, may be cited as the monoclonal 
antibody. When the monoclonal antibody is made into a 
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[0 00 1 ] 

^h\cW\^<n. t hcOFa s y :^VK (i^T. F 

10 t;i4#(-3a*WT*fc^o 

[0 0 0 2] 

mm(DmMt^^^pj^\^=^>hr2^/u]_.x\^'^^o mi^m 
^(Dmmxit. ^<<Dmfi^:dmmmcxoxm^^ix 

tm<Dy<y>y^^i^ibfj:f>^h. ^<Dmm^mnL.x\^^ 

a A^^^ (p r o g r a mm e d ceil d 

ea th) i:J:^^tbTv^^o rtvtd^LT. mm^^r^ 

(accidental cell death) h X 

{^ti. yx2^^j:,mm^tmm^tix\^^^o 

[0 0 0 3] rtUJb 2oO??E(i, ■^(Di©^;55^/<toTV^ 

m.. -^bx. -^tu^^c:gg<r7K^-^/^/^^^ (a pop 
t o t i c body) (oMf^^^t^comm^^^m'm:^ 
xox&m^ti^T:^ h—-^y^(Dmu^Bxmi^i()^^^ 

[0 0 0 4] ^r^^^ ^^)S^J^Sc#t^};ij:^*fflff&3€. 

40 5 f-J^^oTV^S, 

[0 0 0 5] r^^h— >^;='^^^#-r^Sia^:^c:(i^H<b 

Ur. m^^^ ^<(Dh<O-^^^ht0X\y^^o Fas (Fa 

^^^^mmm.m^i^^<^'Kt\^x^^m^M^h<Dx. 

TNF/NGFS^ft::7r ^ y — {::JS-r^5>^S4 5K 
d aO I ^^BJiaiKSiiS^ Vy-^^KT^fo^o TNF/N 
GF5Sfls:7r ^ y-(^p< V^-^-f*. ^cDJ?&^;d5;ett-^ 
HWS^Kj/cCy :?^f>' Y\^n^^^mPfXh^tm7LhfhX 
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^vK{c:^-r5S:^f^^*x.<btbTV^So F a s >Sr5ia 
brv^-5*0Ji^(i. Fa s;05^cDy;^f>'K'T?fo^Fa s y 

[0 0 0 6] F a s ]) Fas(D±.m^V:ff> 
KT-fc>9. 5>^ffl4 OKd aCOS^fS^Di^ W^^WT-fc 

Fa s y :^vKt^. ^(^«jt:e»^e>. TNFP'r ^ y 
— T*fo'5;:l<^;a55J^;5^oTV^-5o Fasy:^>'Kfi. Fa 

^UTV^^o FasiFasy V VCO^ (f ^fctP"^. 
Fa sv'^'.-rA) J^, — v-^^t-Kbr. Sffi^T* 

^^^J^ct^tbTV^-So ^Jx.(^. Fa s^^r^h — iyj^^c^;?^^ 

mi^mir^^X (J. Exp. Med. , vol. 16 
9, p. 1 7 4 7- 1 7 5 6, 1 9 8 9 ^) (^^t?^ 
<Di£^Ct:^^X*^^o -=eom. Fa sit^^t^^t^— 
Vi/JCl.tD. F a s(?:>«3t;i55gp,;^^-^tuTV^^ (C e 
11 vol. 66. p. 2 3 3-2 4 3, 1 9 9 1 

\Z.^ F a s;^|S5&^L.TV^^r ^ (P r o c. Natl. 
Acad. Sci. , USA, vol. 87, p. 96 
20-9 ^2 A, 1990^). feiF a s ^flc (J o- 

fc^l^^^r LT^fEifar ^ (Nature vol. 3 
64. P806-809, 1 9 9 3 ^) ^ tVT 

V^TfiHi^E^v o 1 . 11, No. 17, 1993^ 

g^^^v ol. 13, No. 16, 199 5^(7) TT^^K 

[0 0 0 71 fF»{cMUT(i. mfjZEcDjfiF a s JjCft: (J 

HS^I^^vol. 13, No. 16, p. 200-20 
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(1) mm^m^^^^x^ f^W)^<Dmmtf^^p i e c 

emeal necrosis (SiJ(9<b'9 

(3) ffFf^^t>-r/i-;^{cJ:6ff^flapt^t;i. Fa sv-J^y" 
A ^::fM. T /K h - ;^ b T v ^ ^ «rSgtt;d5% X. ib 
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[0 00 8] (4) feiFa s Iti* ("^ ^> / — 

10 (5) ommm^m^^^^x^ ^^mz^mmx^xy^^^^m 

Fa s^J!^^%^LTV^^ff^Jla^-T^^-V;=^ 
4r^^^tg/cf:Fa s y:>^fvK€^^t^bTV^^r^^E» 
fF*0ifaP$**Si?(;^Fa s i/JXT^jU^^LfcTTjf 
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yj^vKoo^ (Fa siy;^7^i^) ;e>5fprf3;e,i(7)^i:?M^b 
rv>^<7)-cti/^i^;5^^%x.. Fa s y 

n V i t r o (?:)|IS^^t-joV^r. F a s y ;^ V K;^i5ff 

a s y;^>^Kfeif^l;ii:«9Plil:r*#^r ^^aWLfCo ^ 

/c. Fas ^> Y\^-^-^^^mm^(o^m^nu^ 
mm\^i(^ir ^^^mm (mmm ti^xmmxh?>^t 

[0 0 10] 

1 . t hOF a s y h^\CM-t^t7Li$^^ti\^'t(Dm 
2. Fa s 4:5I^Lri^^Jifa8^<^«9J}afc:F a s ppf/V 

50 ^^y^ ^nu-r^nimcomm^^Mo 
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[0 0 1114. l: h(OF a s ]) :^ > h^^i^-t ^tn^ 

5. t hcoFa s V h^z.W^mz.^ftir^^ y 1^ 
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tjiF a s Lfetm m^mm^^xh^F a s y 
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Fa s y;^VKtc^-r5jn<*:<^ LTJ^. Fasy;^f 

V\ Fa s y:^^K^Fa s 

[0 0 13] ii) mm m. '^^:^^£t^<Dm^mm 

m Fa s y;^/^^K^£r^m^^/cCOS^^T*:^^ 
^f^r-So ^c/cL. tbi^<!:bT(^. Fa s 

ymmm^m\^^^7!)^. mnv >y<^^m^^xhJ:\^\ m 

(3) ^inf^m±mji^(Dmmm^ ^^^r^^-^^^tm^ 
i.xmfm^^m^^^o mmmm<Dmmm^'^ 

^^J:=l^/^^) (D^^Erxm^i.xmmm^m^ir^, m 

[0 0 14] (4) iK-g^bfc*WJ}a^*i|it^(D^^a— ^ 
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jiai ^nin"-^^0j|S;^5a>g^L/t>'N^:/y K— ^?:il55fJ-r 

(5) /^^:/y K— ^^^;ti-61^^±^fK5>«^^SttT 
V^'6fe^C^^;&5^ F a s y K^^m^^iry^^COS^jiaco 
10 ±M4»t:i^fti-SF a s y ;^fvK{^:j:SFa s^m^JIS 

[0 0 15] (6) m^(o^^^^m\.x\^^^m^ii^^ 
(7) mm(otTii^i:^mvx\^^^^ x^-:^i:m^'r^o 

^/l^fet^;^5J^^.bTV^^W:^y ^^t:^ 
20 (9) r£D^^-r>^y K— 

[0 0 16] :^^m<D^^mmm(om^^^t i^xmm 
-t:^^/ ^u-^/ut^^ti.xi'^. m^\t. nmmmm. 
±^j:^i:m&mm^m^^^m^F e rm b p - 5 

0 4 4 {^^4^}) K— ^NOKl) . FERM BP- 
5 0 4 5 {y^^y^V }^—^NOK2) . FERM BP 
-5 0 4 6 (W:;^y K— ^NOK3) . FERMBP 
30 -5 0 4 7 (^^-f>^y ^NOK4) . aU^FERM 
BP-5 04 8 (^N-<:/y K— ^NOK5) <b LT^ 

f£^^Tv^6^/^^:/y v—^mmm^hm±^ti^^ 

^ey 1^ u—r/i-tnf$^ (NOKi'-5) ^mif^:it7^^X 
[0 0 17] e h(DF a s y :^vKt;i»i-^feim^. ^fe 

xh^.mx.\t. I gMt^r^^v^tcjsu. hm:^^Km 

k: 6 1> <ir*;d5^ft t- 5 o 
[0 0 18] F a s y ;tf>^ K{^^-r^feift^(^^tt^^^ 
^ V h t*. feiF a s y ;^ V Kfctft^CD^i-^feil^feift:^;^ 

ti. F (ab' )2. Fab' , Fab. Fv. RXJ^m 

^^F vt^fj:t*7!)^:^^o ^i^^<^ffi^4:7y>/;^ vhJi. 
:^feg^^^yv (feiFasLfeim ^^^^fe{c:J:«9^ia 
50 t;65T*t 0*Jx.f^. F (ab' ) {7=7^ 
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6::^ (;!<}: ^9^#'5^i;a5T*#^o Fab' yv^^^yY 

^ h I g G >%m'C^^ ^ ^ t^l cfc "9 6 r 

^;$5-t-i:-5o F vP'^t/TCVhti. H^pl^gp (Vh) 

*a^iZ.AyT\ Vh-L inker - VtWag^^-r^-ffi 

[0 0 191 *:%Kc^^Sfe«^J-e>KfflLfcsc I i:>'^^y^ 

-Cfc'5o r<?>S C I D-^!>;^ti. 1 9 8 3^(c:Bosm 

t^fc-r r>;^-e^^ (Nature, vol. 301, 
p. 527-530, 1983) o ^CD^'>y^\t.s ^ h 

(DmrnM^^^.-^-^^ (sciD) tnm<omm^mrr 

^^t!l#;5f5fc^o ^tl/^f^. J. Exp. Med. , v 
ol. 170, p. 1 9 1 9- 1 9 3 0, 1 9 8 9, 
J. Exp. Med. , vol. 172, p. 985- 
988, 1990, Clin. Exp. I mmu n o 
1, vol. 84, p. 34-37, 1 2 9 l^t^^\Z. 

e, vol. 241, p. 1 6 3 2- 1 6 3 9, 1 9 8 
8^{C#S$4^T^/>^o 

1 0 0 2 0 1 sc I D-^^;=!^(^0Ef^{-e 

v(D^m±iwmmm. (pbmc) ^s^b. s-^^. e 

2mmk\^. D-;^^>^ V2 Omg 

/-e ^7;^(^SEB (Staphylococcal e 
nterotoxin B) 1 0 ju g /-r ^7;^ C < 

byh, F a s ^^^bTv^^ s c I D-r^?;^ 

vi: S EBffMt-^-i:T?. jgAb/t t h P BMC^^co 
T*fflJ§&^5Sttfbb. ^Jiaco^ffii-Fa syif:/K^%^ 
-r^ir^tit-. •^!>:^cr)^rtRtJ^<*:fR*tCpT^14(^F 
a s y ;^fV K;d555^^^:^^tt.'5^^T% Fas^^S.bTV^ 
^•^^7^fffi^J!S;i5F a s y ;^>-K^:/^bT. T^h-V 

^T*^issb. ^(^>iS*tbT. mm^^m-r^t^^^o^ 
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[0 0 2 1 1 ^5l?gcOflTi^8f&«^Jti. F a s ^mmi-X 
v^-5JiT»(^)M^-F a s y;^>-K^5jg^-^^- ^t;iJ:l9 
§1 ^ tt-5ffFfi8EOT4^ b - i/^ ^mSJ-r 5 r t J: 

F a s ^^mb-CV^6fF*fflJ!a^^. Fa s;d5Fa s y;^V 

Vtf^^-r^^itizXKi^ T7f.h-uy^(Oy^4 ^y'f'fi^K 
10 %:y'm-:^^^'^mkVy>-y^T^^—^) R 

c^fFi^^f&js^Fjji. (DG o T RUG PT (Dmm^iEm 
[0 0 2 2] ^^mxigim-r^ f a s y F(;i^-r ^ 

^y^n— ^/Wfetft: (^F a s L^fr) t.ti\'^^<Df^^ 
X^^m^i^m^'^^tzma^S:^ miriF a s LSt^^^^c 

T*^-5o 1#f^^^"e(^. E P-A- 0 1 2 0 6 9 4, E 
P-0 1 2 5 0 2 3. EP-0 1 7 1 4 9 6. EP-A 
-0173494. WO 86101533 ^ti^^ <9 . — 
m:^^t br (i. Nature, Vol. 322, p. 
323-327 (1988), Nature, vol. 
321, p. 522-525 (1986).Natur 
30 e, vol. 328, p. 731-734 (1987) 

t vmit^^^^^\^^:^ymit'r^:^t^^X^^o 
[0 0 2 3] t h^{bfe^V^ti^;^^Sfb-r5{::^b. 

x^a^RK^^x^x^S^&^^3f^-Ste#-^F e rm 

BP-5 0 4 4 (W:/y ^NOKl) . FER 
MBP-5 0 4 5 {y-^^y^V ^NOK2) , FER 
M BP-5 04 6 (^^-f:^y K— ^NOK3) . FE 
RM BP-5047 (W:^y K— ^NOK4) . ^ 
40 t;^FERM BP-5 04 8 (^>-f y K— ^ N O K 
5) <t bT^lt^tl.TV^-5#/>Y>^y K— ^«aj|&t5^^^ib 

m±^ti^^^y ^ ^—Tji-iiLi^ (NOKi — 5) co«r 

bV\ 

[0 0 2 4] r(D<]: ^^'cC^/^n— :^/U^^NOKl'- 

5 <DHmRx)^hm<^'^^mm(DT ^ j mw.nRvf^^(D^ 

(1) /N>r:/y K— vNOKl;a5S^i--5^y^n— :^ 

50 /i-^i*:oH^(^j®pr^m«ti. ga^m(7)ga^ij#-^ 1 T*^ 
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OAsn, 4 9#i(^A r g;5^ib 6 5|ig<^G 1 y, 
S.U?9 3#gOTy r 1 0 9#S(DTy r "^fc 

sn. 5 0#SCOTy r:6^e>5 6#gC^S e St/ 
8 9#@C7)G 1 n;^)^b 9 7#g(DTh r -eS^>6o 
[0 0 2 5] (2) }^-^N OK 2 Tbm^-r^ 

^»j#-^5i?^^ix^r ^ y^^ga^ijcos osgcoA s n 

3 4#@C0G 1 y. 4 9#@c^Ty r;^)^^6 5# 
@<7)G 1 y. RXJ^9 3mn<OTy Tf)^hl 0 7^n<D 

9#SOGly. 5 5#gCDL e u;6^ib 6 1#@C7>S 
e r . RXJ^B 5#@<7>G ln;ei^bl02Sg<?:>Thr 

[0 0 2 6] (3) ^^-r^y K— ^NOK3;5Sj^^i-^ 

mWr'^9x*m^n^T^ ymnm<D3 0#gCOS e r 

3 4#g(;:>A s 4 9 # 0 (7> A r g 6 5 # 
@<DG 1 y. ^0^9 3#g<^Ty r;^)^^! 0 5#@<7> 
Va 1 T'fc^o 
[0 0 2 7] (4) ^^-r:;^y TNOK4;d5j^^i-^ 

^|J#-^1 1 T^^^tV^r 3: y^@E^iJ0 3 2#g<^Ty 
r 3 5||g(7)A s n, 5 0#g(7)T y r 6 5 
#gOA s STJ5 9 3Sg<Z)Ty rt^h 1 0 7#@ 
OT y r -efe 19 . L^O^^^^^fi. ia^iMcOga3?iJS 
-^1 3T*^^tV^r ^ / ^ifi^iJ<D2 4#gCDA r g;0^ 
P>38#gOHis. 5 4»gOA r g;^!^^ 6 0S@ 
(OS e r , ^1)5 9 3#SCDG 1 nf)^h 1 0 1#@<7)T 
h r Xh^o 

[0 0 2 8] (5) K—* ^NOK5^50^-r ^ 

5xm^ti^T^ ymMm<D3 o#g(OTh 

r 3 4#gC0H i s , 4 9 # g COT y r 6 5 
SgCOAsp. S0^9 3#@C>Ty r 1 O 6#g 

^34Sg(DAla, 5 OS@<DTy r ;?ii^>5 6#@ 
(DTh r , &0?8 9#S(OG 1 n^^b 9 7SScr)Th 

[0 0 2 9] (6) y^^zfV K— ^NOK 1 

[0 0 3 0] (7) y^-f^V K— ^NOK 2;2>5g|^-r5 
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[0 0 3 1] (8) ^^^:/!; K— ^NOK3;550^-r^ 

-^1 o<Dmmmmxh^. 

10 [0 0 3 2] (9) y^^yV h*—'^NOK4^m±'r^ 

xm^ti^T ^ ymnmxhKi . -^(ommnmit^ mm 
#^1 2(oitsgE^ijTfeSo "^ti. i.m<D'^^mm'i. 

[0033] {1 0) y^^zf]) h^—^NOK5:^m±.-t 

[0 0 3 4] ^mm(D^^mmM<Dmmt lt*^. 
>:e*3a^5>^^tPii^oiMii^ /dti^^ffi^ffe t mm 

mimi mmm^^mm^^t\^xmmi^xh^^\ r 
30 :ithx^^\^^ it^^^t^jcscT. m^^mm^no :it 
mMmmm^m{mmL^xn^'r^:it^^x%^o 

i-tt(^<fcV\ :^mm<D^^<DmmM\^. Fa sy;?/^^' 
(c^i-^^ft:^ y^cfi ^<Z)^tt:7 ^ ^y V h ^W^^^ ^ 

br. iii^. 0. 1 1 0 oaft%. L< tio. 5 

-7 0MS%<OS»J'^T*^*"r^ t>(OT*fe^o *:^l^(7)fF 

40 1 0 fefc *9 . 0. OOl — lOOOmg. iff ^ b 

<f^0. 0 1 —6 0 OmgT^fe^o h^^Ay. ±^1^-^ 

[0 0 3 5] 

[0 0 3 6] m^m 1 ] 

(1) '^^:^Mmu(Dmm 
50 •^^;=^Bf*fflf^ti. H*^® mmmmco^mtmm 
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(BS5ftj6 2^iM 3 0 0 ^#tt^^^±^^T) mi i 

u9tm^ hmT-r^ mmmmmmm x-m^ u 
ss^^Tr^^Lfco nm^. MmT(oyi<Mm (s 

ubhepatic inferior vena c 
m\ /mi n<DmMX^^J :^'^:^->y'^{'^m^'^. 3 7 

tio mmmr<Dr±Bm (thoracic infe 
rior vena cava) \Ct^^^(D/U—^^^^ 

10 0ml) (;i35ifeu^tJ?«^r^ 

MEM (ri:y><^^^±i^) fK^*0X.. ffl ^ "CS < *B 
/Cc ^SfeV^■r. 3 Om 1 MEM^ADx.. ^±<Dmy2-}^"^^y 

[0 0 3 8] rcDj:5(-bT. ^-r. m^m^mm'i^m 
^ 5 0 m 1 mmiM't^mi^^mi^. ^±^/^mi^'L^mxj&mm 

{5 0Xg, Imin) Ufcio r fF 
?>tv:^cffF|IK*fflJ}&Ov i a b i 1 i t yfi. il^9 0% 
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1 O'mf&Xg^mxh^o :io\^xmhtifz'^9:^m 
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t: hFa s y:^>K^L5 1 7 8 Y (i^^A-T ^^'SfeJ*^ 
i^JlT<?:>ii'9r*fe'5o •t-^^:b-t>. PMK i t N e o CljffiL 

10 ^iz^Ayy^'t h F a s y :^>^ Kit^^ 1 g ci^b. X h 

0 I iNo 1 1 (-<-y >^:^—^±m) (Dmmmm^^i 
m^Lm^.. Hmmmm^mr^. 3 7x:KX2^mRft^ 

o;^Co VvmH<OhtXF Si s V:^>^h^cm^ir^ms 
5 0 p h<D^<>^h^^^y) mi^tio ^(OTiSxi-'::^^;\yt^ 
GENCLEAN I I =^ h (BIOIOI. y 

#Jlc^Na Ifg^<>'/Wc:;bD;l. 6 5 "C-C 1 0 ^>F^-f 

20 (g 1 a s smi 1 k) 5 n — 7^— h LT. 

DNA^^S^-^irfCo r <^i/^;^ 5:/^^?^ $rN e w-WA 
SH?Sr*3[Hl^5ferl^ft. TEi^®?Kl 0 // 1 6 
5 3 ^^-Ffl-Y ^-<- h r ^ r t J: "9 D N A 
ai^^/Co BCMGS„eaCD-<i5^>5'— 1 M g{-o 

i/>rt>Piiit-xh o I <tNo t I xummn^m^n 

V\ 0. 7 5%T;^fn— ^^^^^/u-S^Scib^tro/c^, G 
ENECLEAN I I ^ :y h ^^fflV ^T)ft^ b/Co 
\OOAO\^\c^ F a s y Ki:DNA<t BCMG 
S„«>CO^^^— CO^-f >3 V-^^^ : cDN 
30 A=l : 2 (^/Uit) ^t-^g-^b. ^fiitttM 

XSO^m. 4 2X:X4 0fpm^>^^^'-V-t^^t 
icXKi. DNA^AHf^-^^ALfco SO 

er^ig^L/h^. r/i-;^/ y ffitcT. k (t hF 

40 a s y :^>' K-BCMGSneo) ^lHllRb;^Co 

[0 0 4 1] :i(D\l hFa s y :^>' K- B CMG S „eo 

1 // g (C:o^/^T. L 5 1 7 8 Ymm. 1X1 o«fi{;iM 

V\ 2 9 6V, 9 6 0 At FTrUffibfCo :L(Dmm,^nm 
1 0%FCS-RPMI 16 4 OlgifeSml {^S^^b 
fc. 6 we 1 1 ;::<D*fBJIS<^*K<£rAtvTlt^ 
S:tTofc;d5. C(DB#, G4 18 (GIBCO?±jK) ^ 
0, AmQ/ra\\Z.f^^^o\Zi^m\Z.W^m\^tio lOP 
50 Pfl(^i#^1g. nan-;^)S#t,tuyh(^T\ PS#^3Kffi{-<t 



<9. ^fla^^n-r^LV-i/Lfco #t.*xfc^a->(c:ov^ 

igftbfdo ::m^Fa s yi^V-K-LS 1 7 SY^ffl 
jia (-r^te^b^. L5178Y-FasL) t b/^o 
[0 0 4 21 (3) •^'>^ffF^j!a(;::^i-6F a sL<Dm 

^^ttF asL (sFasL) <DmU 
L5178Y-FasL^75 c m'cOiSft :7 ^ ;^ =i 
^V^T5 X 1 O'mXm 1 (7)SftT*l 0%FCS • RP 
MI 1 6 4 0 3 0 m 1 T 4 0 Ffllg^ ^^±»^ 
[ElitKLfc, lHllRb?ti#^±^ (sFa sL) Ji. 0. 4 

. ( 1 ) x-mm vtzm^mwrnfi^^ i o % f c s • 

L- 1 5igife{^T2 X 1 O'mym 1 
[0 0 4 31 r :y-fe>r 
XmWil^t^s Fas L^^^l 0%FCS • RPMI 

1 6 4 Oigi^^T*! 2fg{;i^3KL7^Co 9 6 5^ 

2 5 iz 1 *n;^fc:o ^fcV^-e. 1 O %F C S • L - 1 5 Igife 
^2 5/z l*Px.fCo ^fc. lt|fe^l^<tbT. fei-^!^;^F 
a sfetfti: ( J o - 2 : :7 r 51 V ^ W±M) ^ 1 0 ^ 
g/m 1 c^SS-Tr2 5 M 1 *Dxfct>c;>. ^bt-t^TNF 

(v-iZ-^aiK) ^ 1 O M g/m 1 'Tr2 5 1 m:k,tch<D 

8abfci$^->>^:y h^AtbT'Co "t^m. 3 7^. 5%CO 
2<^m^T<^t)^-ei 2e#r^-f >'^^-<— h b/Co 2feV^ 

"C, T — (Alamar blue™, 

^^<^::titm) =tlOii IM^^ ^^(-37^, 5%C 

I {^-< ^-Ty^^±m) ^fflv^T:^3fea^a'J^b 





, s F a s 1.{CMVX(0^ 


V i a V i 1 1 i t y 




[0 0 4 41 




[l^ll 




mm C96) 


*^ 


100 


sFasL 


0.5 


t/uFaBtFifr 


9 9 


TNF 


9 8 


[0 0 4 51 (4) •^»>;?^fFi 




jlSK^t^^SCt'Sfeit: hF a s 





^S;d5^t: hFa s b}7^^^^-ePl*T*t6;6^^*3;^^M3:oV^T 
«lf*^*Dxyho ■i'^j:t>^. (3) ^l^^(7)^^;l:^oV^T^ 

JSbfCo WIS (3) (DXmMl^tl s F a s 1 0% 



(8) #P^9 - 1 2 4 5 0 9 

14 

FCS • RPM I 1 6 4 O^tfe-ei 2fgtc:^)iRb/Co 9 

2 5 M 1 *Dx.fc:o ^5feV^T. 1 0 % F C S • L 1 5 i^^tc: 
XI 0 ^ g/m 1 t;i*3Kb/ceLt h F a s Lfetft^ (NO 
Kl) ^^2 5 /i 1 JfJDx.. 3 7*C. 5%C02T}-T15# 

Ffl>r v=3r^-<- f b^to fP^H*SBJlS2 X 1 o^flg 

/m 1 ^5 0 M/t>^/^*DX.yho 3 7t:. 5%C02T 

{;^Ti 2B#Ffl>rv:^^^-hbyto ^sfev^T^ r^-^— 

/U— (Alamar blue™. =^ :^^y<-f ::^^±m) 
10 ^lOiximx.. ^b{^3 7X:. 5%C03T{-T4B# 







[0 0 4 6] 




[^21 








100 


sFasL 


0.5 


sFasL +trLFasL{fLt4: 


9 9 



irf;i:t>^. in v i t r o c^Hf^^'et^. Fa s b^ 
:frbyhffF*fflJ}acor^h-v^^^. feiFa sl.in.mmM 

x^^:it7i)mmx^fCo 

[0 04 71 (5) SC I D-^'>^t:i:^tt^^^6^flfj^ 
^T^/l^^tCjot-tafeiFa s bfeitf^#tciJ:^ffF^^Offl]^J 

]^) lu^hfc^. }i h<DmmibLmmmm (pbmo ^ 

5X1 1 m 1 (^PB Sle:^Mbfct>c0^^ji^rt 

{-^^U/Co ?feV^T% 6B#Ffl/c^V^bl 2B#W^{^D-;^ 
^^J^hf-^V- (17=1-^]^) 20mg^SEB (Sta 
phylococcal enterotoxin 
B) (iy^-r^tm) 1 0 M g^PB S 1 m n;i^^bfr: 

t>o^^^mKf^(-S:^b:^c:, feiF a s Lijftt^ 
^^^ir^m^l-^. U-:^y^h'^^>. SEBt^^3 
O^m^. 5 0 0// g^mES^b^t, -^O^. 12B# 

^h^V^r ^-^—if) ^tl^GPT (i//l->5^^>^--t° 

tc. 2 4P#Fflm(?^fF*fflj!a(?^^fe^tTo/::o fet 
F a s bfei^S-^S^ti. 2 4B#rflm{C. rn^hn-zKO 

#fS^S¥t-it-<. Wm(-^#;i5^^^tb;^Co ^fc. i 2 
»#F^^cOGOTi:GPT(^fl:(i. =i V h o — /i-{cH:-<T 
2^ff^V^^^^^S^/^^9. IE^{^av^f5^{^lHimbTV>^(^ 
;a5Mii>ibtiyho *Sm<lr^3(;i^-ro, 
[0 0 4 81 
50 [^3 1 



(9) 



9-124509 



15 



GOT 



GPT 



4/4 
0/4 



350 
> 10000 



210 
> 10000 



[0 0 4 9] [##fi^J 1 ] feolF a s Lfet^CO V^^it^ 
y^^zf]) K— ^NOK 1 --5^fflV^r. TiaO:7'P 

1 . c DNAC?^^I^ 

(1) y^^^V K— ^NOK 1 ^5cD^iX^tl'^2 5 c 
SX*m'L-mi^L.tcm. Iml c?:)PBSt:i^^L. «aj}S^ 

(2) RNAroiB ^"ZOOnXM 
55^raJKBbfCo 4t:T*1 5, 00 0 rpm, 1 S^Pflj^ 



16 



10 



* — :;^fc:^Lyto 4^-ei 5. 0 00 rpm, 1 5 

^800//lAnx. - 2 O^-CS 0 5)-P^SSc®Lf::o 
T15, OOOrpm. \ h ^f^^»\^\.fzM. y V 

11. 5 // 1 febD b/co 
(3) ;^-!J^dT (0. 5mg/ml) ^0. 
*nbT. TO^-ClO^J-ra. 7k±T*5^>ra*feu 
[0 0 5 0 J 
[Ig4] 

5 xRT buffer 
lOmM dNTPmix 
Superscript RTase 
(Strataflfen eS) 



20 



5 M 1 



4 1 
1 A« 1 
In 1 



<S:J!jnx.. 4 2^-e5 05>ra. 9 0^T'55J^ra. 7K_hT?5 
5>^^ftgbfCo 

(4) RNa s eH^l M 1 ^j!jnb. 3 7 ^T? 2 0 ^J^Pfl 
WiW\^fz.o roJ:5(-bT. c DNAil'&fe^l^Sb 

[0 0 5 1 J 2. PCRj^jS 

(1) t^flE-e#e.tbfccDNA^fflV^. TISO^«=r*P 
CRR^&^^TofCo 
[0 0 5 2] 
[1^5] 



VH 



VL 



c DNA 
dNTPm i x 
primer 

(Pharmac i afi) 
1 OxPCR buffer 
DDW 

Amo I i - T a « 



2 IL 1 

1 n 1 

2 ti 1 

All 1 
3 0. 5/1 I 
0. 5xz 1 



2 A 1 
l/£ 1 

4^ 1 
3 1. 1 
0. 5 « 1 



[0 0 5 3] ^^^/V;^^'</^4 0 /X 1 ^a^b. 9 4^ 
'T?5 5J'r^^*gbycifg. r5 5^T*25>^. 7 2t:T*3^ 

P^, 9 4t:T'i5)^Pflj oi^^r ^/^^3 0i^-f >^/Hfv^. 
^kv^r^ 5 5^-e25i^pfl. i o.'xzxi oji^mWiWx^f^o 
(2) ^/S:fK4/z 1 ^^::=-^/i-S^*ib (1. 5%T:^ 

>^a— '^yU^^$:N0K3OLa^|^l/^T. PCRt:^<t«9 
D N ABf>r;55iii|g b/c i: fy^mm ^ tifc, 
[0 0 5 4] 3. VH^tJ^V Lyyi^?^>^h <Dm^ 

(1) ±mxmm\^r-pcR±m^^^:=^^/^m%^W} 

(1. 5%r;^n— $-^r. VH (H^V^ 

(2) Gene Clean PC R^fife^^InllR b. 



bT'Co ^J^bT. NOK4(7)VH^^OV^T(^ 

[0 0 5 5] 4. v-g >^ 

TIBTA^J^n— h^fflV^. D N ACOig^S^lS: 

40 (Ligation) ^trofCo 
[0 0 5 6 J 

[i^6] 

ADDW 5^1 
lOxLigation buffer 1 jn I 

pcRmgm I Ml 

T4DN A L i g a s 1 fi I 

^50 fc. 



(10) 



WmW-O - 1 2 4 5 0 9 



17 

[0 0 5 7] 5. h^V^^^;^ — .^^--r V 
TAi5'n-:=i>^=^^/ ^^fflV^r?f^R^«^ (Trans 
formation) ^tro fco 

( 1 ) 7k±-C*0J}^ 5 0 M li-. 0. 5M(D ^ ?^/U:fyyh 

m^^m^mni^s o^mwcmi^ti^^. 42x:<Dmm^i^ 

1 COSOC^^ODX.. 3 7't:-T?lH#r^ (2 2 5 r p 
m) V=3r^^-bLfCo 

(2) 1^\^^X\ l^B a g a r h ( + Amp, X 

-Ga 1, I PTG) {ClffiftfcL/Co ^i^>':7^/H^. 5 0 
/z U 1 0 O 1 , 2 0 0 1 t?$>o5^Co 3 7*C-n8 

mm4:^^^^—h\^tz.lk. 4X:x*2m^Mcmvfct:i 

[0 0 5 8] 6. ^ :=^^^ (Mini C u 1 t u r 
_e)_ 

(1) t^^lE#1^^^://wc^:7'l/— h;6^^ev^:3a^— ^4 

(2) Smlf^LB^ife (H-Amp) t;i HBc?:> =i n 

[00 5 9] 7 . 3: (Mini Prepara 

t i o n) 

(1) ^mm^l. 5 m 1 ^^^y^> V/Uy^^'-zfiC 
^ot'o («#ffliL-rLB>^V'-h{^l£Sfi:bT3 7^ 
TJ^^bfdo ) 4^-r*6, 000 rpm. 25>^ii'iL^b 

(2) ppt. +100//l^?Sl (yy^^— i^5mg 

/m 1 ) ^^jpx. ^m.x*5^mwcsi^ti^s 2 O 0 M 1 
co^?S2 (7kJi-e^^;?i^c5:9'r^rg'^) ^^;(jDb. i5 
0/i i(7>^?E3 (7K±T*i 5 5J'rflii'^) ^mmi.^ i^fev^ 

-C, 4^-ei 2, 0 0 0 rpm. 5 5>r^ii/L^ b;^Co 
12, OOOrpm. 1 ^Pflig'L- L-fc. 

[0 0 6 0] (4) mv\^^=^^y^i^hvi-y'f^^—zf{c± 

m^Wi<^tCo m^m<OCHC \ ,: i AA (9 

9:1) m^ll^^M:^^ ^MX* 12, OOOrpm. 1 

1 // 1 <DMu s s e I ^— 9 0 0// 

4*lC-ei 5. 000 rpm. 5^mm^L-L.fc^ 
iO) ttmm^^t^l.fCo 2 0 fi \ (DTERXJ^l \ <D 
RN a s e A (5mg/m 1 ) ^iJU^. 6 5*C-Tr2 0 



18 



10 



20 



30 



40 



* (7) r<7>J:5^-bT. ^^P^^^ KDNA^#fc:. 

'^z^y^L.tz^ NOK4Vl. N0K5V„, NOK5V 

[0 0 6 1 ] 
[|57] 

H Bu f . 1 A 1 
E c o R I \ (lU) 

DNA l/il 

ADDW 1 u\ 

3 7^T*lB#r^-f >'=^^-<— hLfd^. O. 7 S^VoTiS 

u -:^^M^m^xm^^m^n<:> tc, 

[0 0 6 2] 8. DNAV— 

(1) KNDA^ 1 M 1 ^ "9. 9 9 /z 1 (DTE 
{CX^^L^tc. 

(2) A2 6 0^a[l^b. DNA{iI^m-»Lfc (A 2 6 
0 of 1.0 = 50m g/m 1 ) o 

(3) A2 6 Ottcfctp. DNAidSl gX/i 1 ir^^f^J: 

(4) Dy e^ — ^^ — ^— }fe(rj:>9. DNAv^—^:^ 
(AB I ^7^/1^3 7 3 A) ^n^tio 

[0 0 6 3] 9. vmmcpm^ 
mm(D T%j mum ^^>\f=^-^ mm^ i; t) * ^6 /co 

^*^I1I4 (^y >5^a— i^/l^fet^NOK 1 -acT^VH^ 
«<7)r^y^gfi^iJ) . ^O^I§I5 (^y y r^— ^/^fe^^^N 
OKI. 2. 4. S(OVL.m^<DT% /mW.m) \^7T^ 

(CDR1~3) T*feSo 
[0 0 6 4] 

M^thmm^. Fa s L i: F a s 4:^ U/cffF^K*iaJ!a<7> 
[0 0 6 5] 

mnm 

ia^lJS^ : 1 
Sa^lJcDS^ : 1 2 0 



Val Gin Leu Gin Glu Ser Gly Pro Glu Leu Val Lys Pro Gly Ala Ser 

15 10 15 

Val Lys lie Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser Ser Trp 
20 25 30 



(11) 4#§B¥9 - 1 2 4 5 0 9 

19 20 
Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu Glu Trp He Gly 

35 40 45 

Arg lie Tyr Pro Gly Asp Gly Asp Thr Asn Asp Asn Gly Lys Phe Lys 

50 55 60 

Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr Met 
65 70 75 80 

Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala 

85 90 95 

Arg Ser Tyr Tyr Tyr Asp Gly Ser Pro Trp Phe Thr Tyr Trp Gly Gin 

100 105 110 

Gly Thr Thr Val Thr Val Ser Ser 
115 120 

10 0 6 61 : 2 * iB^iJCOa^ : c D N A to mRNA 

Sa^ljOS^ : 3 6 0 J^M 

GTG CAG CTG CAG GAG TCT GGA CX:T GAG CTG GTG AAG CCT GGG GCC TCA 48 

GTG AAG ATT TCC TGC AAG GCT TCT GGC TAT GCA TTC AGT AGC TCC TGG 96 

ATG AAC TGG GTG AAG CAG AGG CCT GGA AAG GGT CTT GAG TGG ATT GGA 144 

CGA ATT TAT CCT GGA GAT GGA GAT ACT AAC GAC AAC GGG AAG TTC AAG 192 

GGC AAG GCC ACA CTG ACC GCA GAC AAA TCC TCC AGC ACA GCC TAC ATG 240 

CAA CTC AGC AGT CTG ACA TCT GAG GAC TCT GCG GTC TAC TTC TGT GCA 288 

AGA TCG TAT TAC TAC GAT GGT AGC CCC TGG TTT ACT TAC TGG GGC CAA 336 

GGG ACC ACG GTC ACC GTC TCC TCA 360 
I 0 0 6 7 1 ga^lJ#-^ : 3 ^ h V?- : ig^^K 
iB^IJt^S:^ : 1 0 8 : F 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly 

15 10 15 

Asp Arg Val Thr lie Ser Cys Arg Ala Ser Gin Asp He Ser Asn Tyr 

20 25 30 

Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val Lys Leu Leu lie 

35 40 45 

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Ser Asn Leu Glu Pro 
65 70 75 80 

Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Tyr Ser Glu Phe Pro Trp 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 
100 105 

[0 0 6 8] ia^lj#-^ : 4 ★ia^lJcOffiS : c DNA to mRNA 

Sa^lJcOg^ : 3 2 4 

ga^ij 50 



(12) 



9-124509 



21 

GAC ATC CAG 
GAC AGA GTC 
TTA AAC TGG 
TAG TAG ACA 
AGT GGG TCT 
GAA GAT ATT 
ACG TTC GGT 
[0 0 6 9] m^m-^ : 5 
im<DM^ : 1 1 8 

Val Gin Leu 
1 

Val Lys Met 

lie Gly Trp 
35 

Tyr Leu Tyr 
50 

Gly Lys Ala 
65 

Gin Leu Ser 

Arg Tyr Arg 

Thr Val Thr 
115 

[0 0 7 0] Sa^lJS-^ : 6 
nm<DS:^ : 3 5 4 

m^KDM : mm 
m<Dm : - 

mm 



22 



48 
96 
144 
192 
240 
288 
324 



ATG ACG CAG TCT CCA TCC TCC CTG TCT GCC TCT CTG GGA 
ACC ATC AGT TGC AGG GCA AGT CAG GAT ATT AGC AAT TAT 
TAT CAG CAG AAA CCA GAT GGA ACT GTT AAA CTC CTG ATC 
TCA AGA TTA CAC TCA GGA GTC CCA TCA AGG TTC AGT GGC 
GGG ACA GAT TAT TCT CTC ACC ATC AGC AAC CTG GAA CCT 
GCC ACT TAG TTT TGT CAG CAA TAT AGT GAA TTT CCG TGG 
GGA GGC ACC AAG CTG GAA ATC AAA CGG 

* 10 

Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Thr Ser 

5 10 15 

Ser Cys Lys Ala Ala Gly Tyr Thr Phe Thr Asn Tyr Trp 

20 25 30 

Val Lys Gin Arg Pro Gly His Gly Leu Glu Trp He Gly 

40 45 
Pro Gly Gly Leu Tyr Thr Asn Tyr Asn Glu Lys Phe Lys 

55 60 
Thr Leu Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr Met 
70 75 80 

Ser Leu Thr Ser Glu Asp Ser Ala lie Tyr Tyr Cys Ala 

85 90 95 

Asp Tyr Asp Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
100 105 110 

Val Ser Ser 



^mm<DmM : cUNA to mRNA 



30 





GTG CAG CTG 


CAG CAG TCA GGA GCT GAG 


CTG GTA AGG CCT 


GGG ACT TCA 


48 




GTG AAG ATG 


TCC TGC AAG GCT GCT GGA 


TAC ACC TTC ACT 


AAC TAC TGG 


96 




ATA GGT TGG 


GTA AAG CAG AGG CCT GGA 


CAT GGC CTT GAG 


TGG ATT GGA 


144 




TAT CTT TAG 


CCT GGA GGT CTT TAT ACT 


AAC TAC AAT GAG 


AAG nC AAG 


192 




GGC AAG GCC 


ACA CTG ACT GCA GAC ACA 


TCC TCC AGC ACA 


GCC TAC ATG 


240 




CAG CTC AGC 


AGC CTG ACA TCT GAG GAC 


TCT GCC ATC TAT 


TAC TGT GCA 


288 




AGA TAC AGG 


GAT TAC GAC TAT GCT ATG 


GAC TAC TGG GGC 


CAA GGG ACC 


336 




ACG GTC ACC 


GTC TCC TCA 






354 


[0 0 7 1] nmm^ : 7 




★ h^nv?- : 






mm<D^^ : 1 


1 3 










mm^m : r ^ 




* 






















Asp Val Leu 


Met Thr Gin Thr Pro Leu 


Ser Leu Pro Val 


Asn He Gly 






1 


5 


10 


15 






Asp Gin Ala 


Ser lie Ser Cys Lys Ser 


Thr Lys Ser Leu 


Leu Asn Ser 








20 25 




30 






Asp Gly Phe 


Thr Tyr Leu Gly Trp Cys 


Leu Gin Lys Pro 


Gly Gin Ser 





(13) i|#M¥9- 1 2 4 5 0 9 

23 24 
35 40 45 

Pro Gin Leu Leu lie Tyr Leu Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Ser 

85 90 95 

Asn Tyr Leu Pro Leu Thr Phe Gly Ser Gly Thr Lys Leu Glu He Lys 
100 105 110 

Arg 

*gB?IJ(^ffiS : cDNA to mRNA 

[0 0 7 2] sa^ijs-^ : 8 f^m 

ni^WM^ : 3 3 9 

nm<Dm : mm nmo:>it^m : 



TCT CTG CCT GTC 


AAT ATT 


GGA 


48 


ACT AAG AGC CTT 


CTG AAT 


AGT 


96 


CTG CAG AAG CCA 


GGC CAG 


TCT 


144 


AAT CGA TTT TCT 


GGA GTT 


CCA 


192 


ACA GAT TTC ACC 


CTC AAG 


ATC 


240 


GTT TAT TAT TGC 


TTC CAG 


AGT 


288 


GGG ACC AAG CTG 


GAA ATA 


AAA 


336 








339 



CGG 

[0 0 7 3] nmm^ : 9 >^hyi^^i^- 

mm(o^^ : 1 1 6 sm(Dmm : k 

mm 

Val Lys Leu Gin Glu Ser Gly Pro Glu Leu Val Lys Pro Gly Ala Ser 

15 10 15 

Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser Ser Trp 

20 25 30 

Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu Glu Trp lie Gly 

35 40 45 

Arg He Tyr Pro Val Asn Gly Asp Thr Asn Tyr Asn Gly Lys Phe Lys 

50 55 60 

Gly Lys Ala Thr Leu Thr Ala As p Lys Ser Ser Ser Thr Ala Tyr Met 

65 70 75 80 

Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala 

85 90 95 

Thr Asp Gly Tyr Trp Tyr Phe Asp Val Trp Gly Gin Gly Thr Thr Val 

100 105 110 

Thr Val Ser Ser 
115 

[0 0 7 4) ia^fJS-^ : 1 0 ★ h 4^ a v^— : mmi^ 

mM<OM^ : 3 4 8 mm<OUM : c DN A t o mRNA 

mmcom : mm mm 

★ 50 



GTG AAG 
GTG AAG 
ATG AAC 
COG ATT 
GGC AAG 
CAA CTC 
ACC GAT 
ACC GTC 

[00 7 5] iE^lJS-^ : 1 1 
mm<D^^ : 1 1 8 

mm 

Val Gin 
1 

Leu Ser 

Tyr Trp 

Gly Tyr 
50 

Asn Arg 

65 
Lys Leu 

Val Tyr 

Thr Val 

[0 0 7 6] ia^lj#-^ : 1 2 
ia^ljOS^ : 3 5 4 

nm(om : mm 

nm 

GTG CAG 
CTG TCT 
TAG TGG 
GGC TAG 
AAT CXJA 
AAG TTG 
GTT TAT 
ACG GTC 

[0 0 7 71 mm^-^ : 1 3 
ia^fJc^S^ : 112 

nm 

Asp lie 
1 



25 



CTG CAG 
ATT TCC 
TGG GTG 
TAT CCT 
GCC ACA 
AGC AGC 
GGT TAC 
TCC TCA 



26 



48 
96 
144 
192 
240 
288 
336 
348 



(14) 

* *1#®^ft^Lfc;fe-fe : E 

GAG TCT GGA CCT GAG CTG GTG AAG Ca GGG GCC TCA 
TGC AAG GCT TCT GGC TAT GCA TTC AGT AGC TCC TGG 
AAA CAG AGG CCT GGG AAG GGT CTT GAG TGG ATT GGA 
GTA AAT GGA GAT ACT AAC TAC AAT GGG AAG TTC AAG 
CTG ACT GCA GAC AAA TCC TCC AGC ACA GCC TAC ATG 
CTG ACA TCT GAG GAC TCT GCG GTC TAC TTC TGT GCA 
TGG TAC TTC GAT GTC TGG GGC CAA GGG ACC ACG GTC 



Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin Ser 

5 10 15 

Leu Thr Cys Ser Val Thr Gly Tyr Ser He Thr Ser Gly Tyr 

20 25 30 

Asn Trp He Arg Gin Phe Pro Gly Asn Lys Leu Glu Trp Met 
35 40 45 

He Ser Tyr Asp Gly Ser Asn Asn Tyr Asn Pro Ser Leu Lys 

55 60 
He Ser He Thr Arg Asp Thr Ser Lys Asn Gin Phe Phe Leu 
70 75 80 

Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr Cys Ala 

85 90 95 

Tyr Tyr Asp Gly Ser Ser Phe Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

Thr Val Ser Ser 
115 

★ gfi^lJOffi^ : c DNA to mRNA 

mm 
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CTG CAG 
CTC ACC 
AAC TGG 
ATA AGC 
ATC TCC 
AAT TCT 
TAC TAC 
ACC GTC 



GAG TCT 
TGC TCT 
ATC CGG 
TAC GAT 
ATC ACT 
GTG ACT 
GAT GGT 
TCC TCA 



GGA CCT 
GTC ACT 
CAG TTT 
GGT AGC 
CGT GAC 
ACT GAG 
AGC TCT 



GGC CTC 
GGC TAC 
CCA GGA 
AAT AAC 
ACA TCT 
GAC ACA 
TTT GAC 



GTG AAA CCT 
TCC ATC ACC 
AAC AAA CTG 
TAC AAC CCA 
AAG AAC CAG 
GCC ACA TAT 
TAC TGG GGC 



TCT CAG TCT 
AGT GGT TAT 
GAA TGG ATG 
TCT CTC AAA 
TTT TTC CTG 
TAC TGT GCC 
CAA GGG ACC 



48 
96 
144 
192 
240 
288 
336 
354 



Val Leu Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Arg 
5 10 15 
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27 28 





r*!— A-u» AT— TU^ 

Oln Arg Ala Inr lie 


Ser Cys Arg Ala 


ber 


Olu 


Lrly 


Val 


Asp 


ber 


Tyr 




























/^i— Ti_ c~.u nu— 11^-4- 

Gly lie oer rne Met 


His Trp Tjrr Gin 


Oln 


Lys 


Pro 




Uln 


Pro 


rro 






ob 










40 












I T I T 1 _ T-«. 

Lys Leu Leu lie lyr 


A*.— A1„ C^-« T.™ 

Arg Ala ber lyr 


Leu 


Lys 


ber 


Lily 


V« 1 

Val 


rro 


Ala 

Ala 








OO 




















Arg rne ber Oiy ber 


Oly ber Arg Inr 


A 

Asp 


rne 


Inr 


Leu 


inr 


T 1 « 

lie 


A 

Asp 






65 


Tn 




75 










oU 






Pro Val Glu Ala Asp 


Al« A1« TU*. 

Asp Ala Ala Inr 


Tyr 


Tyr 


Cys 


uln 


Gin 


Asn 


Asn 






85 




90 










95 








Glu Asp Pro Trp Thr 


Phe Gly Gly Gly 


Thr 


Lys 


Leu 


Glu 


He 


Lys 


Arg 






100 


105 










110 








[00 7 8] Umm^ : 1 4 






m : 


c DNA 


t o 


m 


^m(D^^ : 3 3 6 






















nm(Dm : mm 
















































E 




























GAC ATT GTG CTG ACC 


CAA TCT CCA GCT 


TCT 


TTG GCT GTG 


TCT CTA 


AGG 


48 




CAG AGG GCC ACC ATA 


TCC TGC AGA GCC 


AGT GAA GGT GTT 


GAT AGT 


TAT 


96 




GGC ATT AGT TTT ATG 


CAC TGG TAG CAG 


CAG AAA 


CCA GGA 


CAG CCA 


CCC 


144 




AAA CTC CTC ATC TAT 


CGT GCA TCC TAC 


CTA AAA 


TCT GGG 


GTC CCT 


GCC 


192 




AGG TTC AGT GGT AGT 


GGG TCT AGG ACA 


GAC TTC ACC CTC 


ACC ATT 


GAT 


240 




CCT GTG GAG GCT GAT 


GAT GCT GCA ACC 


TAT 


TAC 


TGT CAG 


CAA AAT 


AAT 


ooo 
Zoo 




GAG GAT CCG TGG ACG 


TTC GGT GGA GGC 


ACC AAG CTG GAA 


ATC AAA 


CGG 


336 


[0 0 7 9] gS^ii#^ : 1 5 














^m<OM^ : 1 1 7 










m : 






























Val Gin Leu Gin Glu 


Ser Gly Ala Glu 


Pro Ala 


Lys 


Pro 


Gly 


Ala Ser 






1 5 




10 








15 






Val Lys Met Ser Cys 


Lys Ala Ser Gly 


Tyr 


Thr 


Phe 


Thr 


Thr 


Tyr 


Trp 






20 


25 










30 










Met His Trp Val Lys 


Gin Arg Pro Gly 


Gin 


Gly 


Leu 


Glu 


Trp 


lie 


Gly 






35 


40 








45 












Tyr lie Asn Pro Ser 


Ser Gly Tyr Thr 


Glu 


Tyr 


Asn 


Gin 


Lys 


Phe 


Lys 






50 


00 






60 














Asp Lys Ala Thr Leu 


Thr Ala Asp Lys 


Ser 


Ser 


Ser 


Thr 


Ala 


Tyr 


Met 






65 


70 




75 










80 






Gin Leu lie Ser Leu 


Thr ber Glu Asp 


Ser 


Ala 


Val 


Tyr 


Tyr 


Cys 


Ala 






85 




90 










95 








Arg Arg Gly Asn Tyr 


Tyr Tyr Phe Asp 


Tyr 


Trp 


Gly 


Gin 


Gly 


Thr 


Thr 






100 


105 










110 










Val Thr Val Ser Ser 






















115 




















[0 0 80] mmm^ : i e 






m: 


c DNA 


t o 


m] 



ga^lJ<^S$ : 3 5 1 

hxKnv?- : ★50 i|#®^^3£U/c**fe : E 



29 

GTG CAG CTG 
GTG AAG ATG 
ATG CAC TGG 
TAG ATT AAT 
GAG AAG GCC 
CAA OTA ATG 
AGA AGG GGT 
GTC ACC GTG 
[00 8 1] SS^IJ#-^ : 1 7 
SB^iJcOg^ : 1 0 5 

Asp Val Leu 
1 

Asp Arg Val 



CAG GAG TCT 
TCC TGG AAG 
GTA AAA CAG 
CCT AGC AGT 
ACA TTG ACT 
AGC CTG ACA 
AAT TAC TAC 
TCC TCA 



GGG GCT 
GCT TCT 
AGG CCT 
GGT TAT 
GCA GAC 
TCT GAG 
TAC TTT 



(16) 



GAA CCG 
GGC TAC 
GGA CAG 
ACT GAG 
AAA TCC 
GAC TCT 
GAC TAC 
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30 



GCA AAA CCT 
ACC TTT ACT 
GGT CTG GAA 
TAC AAT CAG 
TCC AGC ACA 
GCA GTC TAT 
TGG GGC CAA 



GGG GCC TCA 
ACC TAC TGG 
TGG ATT GGA 
AAG TTC AAG 
GCC TAC ATG 
TAC TGT GCA 
GGG ACC ACG 



48 
96 
144 
192 
240 
288 
336 
351 



Met Thr Gin 
5 

Thr Met Thr 
20 

Tyr Gin Gin 



Val Ala Trp 

35 

Tjrr Tyr Thr Ser Asn Arg 
50 

Ser Gly Ser GlyThr Asp 
65 70 
Glu Asp Leu Ala Val Tyr 
85 

Thr Phe Gly Ser Gly Thr 
100 



Thr Pro 

Cys Lys 

Lys Pro 
40 

Tyr Thr 

55 
Phe Thr 

Phe Cys 

Lys Leu 



[00 8 2] wmm^ 

ga^lJcoS^ : 3 1 5 

Em<om : mm 



1 8 



Lys Phe Leu Pro Val Ser Ala Gly 

10 15 
Ala Ser Gin Ser Val Gly Asn Asn 

25 30 
Gly Gin Ser Pro Lys Leu Leu lie 
45 

Gly Val Pro Asp Arg Phe Thr Gly 
60 

Phe Thr lie Ser Ser Val Gin Val 
75 80 
Gin Gin His Tyr Ser Ser Pro Tyr 
90 95 

Glu 
105 

^iE^lJcoS^ : c DNA to mRNA 

30 



mm 

GAT GTT 
GAC AGG 
GTG GCC 
TAC TAT 
AGT GGA 
GAA GAC 
ACG TTC 



TTG ATG 
GTT ACC 
TGG TAC 
ACA TCC 
TCT GGG 
CTG GCA 
GGA TCG 



ACC CAA 
ATG ACC 
CAA CAG 
AAT CGC 
ACA GAT 
GTT TAT 
GGG ACC 



ACT CCA 
TGC AAG 
AAG CCA 
TAC ACT 
TTC ACT 
TTC TGT 
AAG CTG 



AAA TIC 
GCC AGT 
GGA CAG 
GGA GTC 
TTC ACC 
CAG CAG 
GAG 



CTG CCT GTA TCA GCA GGA 
CAG AGT GTG GGT AAT AAT 
TCT CCT AAA CTG CTG ATA 
CCT GAT CGC TTC ACT GGC 
ATC AGC AGT GTG CAG GTT 
CAT TAT AGC TCT CCG TAT 



48 
96 
144 
192 
240 
288 
315 



[011 mil^. feiFa s J^inf^<DVH(Dm^'f-RX^V 

So 

[0 2 1 m2n. NOK4(DVH<Dm^^(OPCR±^ 



[04] m4l^^ ^ a— ^/P^^^NOK 1 —SOV 

umm (H^) (DT^/mnmxhr). mn<Dmxm^ 

tcmm\^. (CDRl-3) Xh^o 

[05] 05 fi. i^t2-"r/l^t7L{^NOKl, 2. 

4. 5(DVLffi*£ (L^) (DT^/mmmxh^. m^M 
<Dmxm^fcmm\^. m-^^m^ (cdri-s) xh 

So 
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14] 



NOKIVH . amino 
N0K2VH . amino 
N0K3VH . amino 
N0K4VH . amino 
N0K5VH . amino 



CDRl 



CDR2 



VQLQESGPELVKPGASVKISCKASGYAF—SSSWMNmORPGKGLEWIGRIYPGD 58 

VQLQQSGAELVRPGTSVKMSCmGYTF— INYWIGffVKQRPGHGI^^ 58 

YKLQESGPELmGASVKISCKASGYAF— ESSWMNmORPGKGLEWrGRIY^^ 58 

VQLCffiSGPGLVKPSQSLSLTCSVTGYSITSGYYW-NfflRQFPGmEWHG 58 

VaOESGAEPAKPGASVKMSCKASGYTF—irYWMIiffVKQRPGQGLEWIGri^ 58 



NOKIVH .amino 59:DNGmGKATLTADI[SSSTA™QLSSLTSEa)SAVmARSYraGSPW-mfGQGTTYT 117 

N0K2VH , amino 59:YNEKFIGKAUTAin:SSm™QLSSLTSEDSAIYYCARYimTO^ 115 

N0K3VH .amino 59:YNGKFKGKATLTADKSSSTAYMQLSSLTSS)SAVYFCA-T — DGY-WYFDVS?GQGTTVT 113 

N0K4VH .amino SSrYNPSLPRISITRDTSKNQFFLKO^SVTim^ATTO^ 115 

N0K5VH . amino 59:YNQKFKIKATLTADKSSSTA™QLISLTSEIISAVYYCARRGNY- 



-YYFDY— ffGQGTTVT 114 



NOKIVH .amino 118:YSS 120 

N0K2VH .amino 116:VSS 118 

N0K3VH .amino I14:YSS 116 

N0K4VH .amino I16:VSS 118 

N0K5VH .amino 115:VSS 117 
*** 
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m5] 



NOKIVL 
N0K2VL 
NDK4VL 
N0K5VL 



MOKIVL 
N0K2VL 
N0K4VL 
N0K5VL 



. ammo 
. amino 
. amino 
. amino 



amino 
amino 
amino 
amino 



CDR l 

1 rDIQMTQSPSSLSASLGDRVTISdRASQDISNY- 



CDR2 

L^|ffYQQKPDGTVXUI^^|^^ 

1 : DVlimm^LSLPVNIGDQASISdKSTKS^ ffCHJKPGQSPQLLn LVSNBF 

1 iDIVLTQSPASLAVSLRQRATISCRASEGVDSY-GISFIffi ffVQQKPGQPPKLLI^STLK 

1 : DVLJffrQTPKFLPVSAGDRVTOTC KASQS-V — G-NNVA 
***** ^ 



SnrQQKPGQSPKLLn YTSNRY 



*** 



***4 



55 
60 
59 
55 



CDR3 



56 : S 3VPSRFSGSGSGTDYSLTISNLEPEDIATYFC- WYSBFPFI FGGGTKLEIKR 108 

61 rSSVPDRFSGSGSGTDFTLKISRVEAEDmmCFaSNY-U'Ll^^^ 113 

60 : S jVPAEFSGSGSETDFTLTIDPVEADDAATyYC- aQNNEDPWl FGGGTKLEIIR 1 12 

56 : T 3VPDEFTGSGSGTDFTFTISSVQVEDLAVYFC- aOHYSSPYT FGSGTKLE — 1 05 



»:** ** **** ** 



* * 



* *** ***** 



(72) mt m a2)mm^ tce 



DERWENT 



MACHINE-ASSISTED TRANSLATION (MAT): 



(19) imnm] 

B^mm^fT ( J p) 

(12) [^Ammm] 

<^fmwAm (A) 



(11) ['jkfm^-] 

#PI¥9 - 1 2 4 5 0 9 
(43) [<^mB] 

W-f^ 9^(1997) 5^13 
0 

(54) [mm(D^m 

(51) mmm^'^mmem] 

A61K 39/395 ACS 
C07K 14/47 

16/18 ZNA 

[F II 

A61K 39/395 ACS N 
C07K 14/47 

16/18 ZNA 

imTi^mom i o 
[mmmm] fd 
[±Mm 1 8 

(21) [ttlli#-^] 

7-303491 



(22) [tbllB] 

W-ft7^ il 9 9 5) 1 



(19)[ISSUINGCOUNTRY] 

Japanese Patent Office (JP) 



Laid-open (Kokai) patent application number 
(A) 

(11)[UNEXAMINEDPATENTNUMBER] 

Unexamined-Japanese-Patent 9-1 24509 

(43)[DATEOFFIRSTPUBLICATION] 

May 13tli, Heisei 9 (1997) 



(54)[TITLE] 

Hepatitis therapeutic agent 
(51)[IPC] 

A61K39/395 ACS 
C07K14/4716/18 ZNA 



[Fl] 

A61K39/395 ACSN 
C07K14/4716/18 ZNA 



[EXAMINATIONREQUEST] UNREQUESTED 
[NUMBEROFCLAIMS] Ten 
[Application form] FD 
[NUMBEROFPAGES] 18 

(21) [APPLICATI0NNUMBER] 

Japanese-Patent-Application-No. 7-303491 

(22) [DATEOFFILING] 

October 27tli, Heisei 7 (1995) 



02/09/24 



1/64 



(C) DERWENT 



JP9-124509-A 

7 0 

(71) [fcBflAl 



THOIVISOIM 

^ 

OERWENT 



(71)[PATENTEE/ASSIGNEE] 



000002130 
5#3 3-^ 

(72) [mm^] 



[IDCODE] 

000002130 



Sumitomo Electric Industries, Ltd. 
[ADDRESS] 



(72)[INVENTOR] 



2 - 1 - 1 



Kenlchiro Seino 
[ADDRESS] 



(72) [mm] 



(72)[INVENTOR] 



[fic^fe] ffite. Nobuhiko Kayagaki 

umxitrnm] [address] 
M^uxM^^m>2- 1 - 1 

(72) (72)[INVENT0R] 



[fi:^] A:^m Hideo Yagita 

umxitmm] [address] 

^MfP3tMlZ*ig5 2-1-1 

(72) [mmm (72)[INVENTOR] 



02/09/24 



(C) DERWENT 



JP9-124509-A 



THOIVISON 

^ . 

DERWENT 



^Mf|5:SCME^^ 2-1-1 

(72) mm^] 



Ko Okumura 
[ADDRESS] 

(72)[INVENTOR] 



(74) lixmx] 



Motomi Nakata 
[ADDRESS] 



(74)[PATENTAGENT] 



[PATENTATTORNEY] 



[^^Xit^W] MJII Shigeaki Nishikawa 

(57) [mm] (57)[SUMMARY] 



(] 

If (7> 4" -C t> T h - ct 



t h(7)F a s y ;y> ¥lz.Mir^ 



[SUBJECT] 

Provide a hepatitis remedy especially effective 
for the treatment of the hepatitis which 
originates and develops the hepatocyte by 
apoptosis dies. 

[SOLUTION] 

The hepatitis therapeutic agent which contains 
a human's antibody with respect to Fas llgand 
or its active fragment as an active ingredient. 

Moreover, the hepatitis therapeutic agent 
which contains at least the hypervariable region 
of this antibody, and a variable region. 



[CLAIMS] 
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[CLAIM 1] 

The hepatitis therapeutic agent which contains 
a human's antibody with respect to Fas ligand 
or its active fragment as an active ingredient. 



t HOF a s y :ffy VicMir^ 



[CLAIM 2] 

The hepatitis therapeutic agent of Claim 1 
which is the monoclonal antibody to which a 
human's antibody with respect to Fas ligand or 
its active fragment reacts to this Fas ligand 
specifically, or its active fragment. 



[11*^1 3 1 

F a s ^r^^LTV^SMiT)^ 

III •^fzu.2%mm'fm^m 

Mo 



[CLAIM 3] 

The hepatitis therapeutic agent of Claims 1 or 2 
which suppress apoptosis of the liver caused 
when Fas ligand connects into the cell of the 
liver which is expressing Fas. 



[f»*^4l 



[CLAIM 4] 

The hepatitis therapeutic agent of Claims 1 or 2 
which improve the function of a liver by 
improving the blood value of GOT and GTP. 



5 1 

b hc7)F a s y;y>K}c^i-5 

(ab')2^Fab'.Fa 

b. Fv, ^xy-m^-^F V ^-h^ 
■h 1 m-ch^ m^^M. 1 * fi 2 



[CLAIM 5] 

The hepatitis therapeutic agent of Claims 1 or 2 
whose active fragments of the antibody with 
respect to a human's Fas ligand are at least one 
kind chosen out of the group consisting of F(ab') 
2, Fab', Fab and Fv, and recombinant Fv body. 



[If 6 ] 
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[CLAIM 6] 

The hepatitis remedy of Claim 2 which is the 
monoclonal antibody by which the monoclonal 
antibody which reacts to a human's Fas ligand 
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specifically is produced from any one of each 
hybridoma cell strains deposited to the Agency 
of Industrial Science and Technology National 
Institute of Bioscience and Human-Technology 
as FERM(acceptance number) BP-5044, 
PERM BP-5045, PERM BP-5046, PERM 
BP-5047, and PERM BP-5048. 



t h(DF a s y 0y hl^Mir^ 
Ui^i^tcii^(Dm^y y ^ ^ y 



[CLAIM 7] 

The hepatitis therapeutic agent of Claim 1 
which is a chimera antibody molecule 
containing the variable region of the heavy 
chain of the monoclonal antibody to which a 
human's antibody with respect to Fas ligand or 
its active fragment reacts to a human's Fas 
ligand specifically, and/or L chain. 



[W*^8] 

Mo 



[CLAIM 8] 

The hepatitis therapeutic agent of Claim 7 
whose chimera antibody molecule is a human- 
body application-ized chimera antibody 
(human-type-ized antibody). 



X3 
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[CLAIM 9] 

The hepatitis remedy of Claim 7 which is that 
which contains at least the amino acid 
sequence of each hypervariabie region of the 
monoclonal antibody by which a chimera 
antibody molecule is produced from any one of 
each hybridoma cell strains deposited to the 
Agency of Industrial Science and Technology 
National Institute of Bioscience and Human- 
Technology as FERM(acceptance number) 
BP-5044, PERM BP-5045, PERM BP-5046, 
PERM BP-5047, and PERM BP-5048. 
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[CLAIM 10] 

The hepatitis remedy of Claim 7 which is that 
which contains at least the amino acid 
sequence of the variable region of the 
monoclonal antibody by which a chimera 
antibody molecule is produced from any one of 
each hybridoma cell strains deposited to the 
Agency of Industrial Science and Technology 
National Institute of Bioscience and Human- 
Technology as FERM(acceptance number) 
BP-5044, PERM BP-5045, PERM BP-5046, 
PERM BP-5047, and PERM BP-5048. 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] 



[0001] 



a s ^)1i'yY (J^T, F a s L 
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[TECHNICAL FIELD] 

This invention relates to the hepatitis remedy 
specifically which contains a human's antibody 
with respect to Pas ligand (it may abbreviate as 
PasL hereafter) or its active fragment as an 
active ingredient, about the remedy of a 
hepatitis. 

The hepatitis therapeutic agent of this 
invention is effective for in particular the 
treatment of the hepatitis which is originated 
and developed by the hepatic cell by apoptosis 
of a hepatitis dies. 



[0002] 



[PRIOR ART] 

The multicellular organism has controlled 
propagation and the death of a cell skillfully, in 
order to maintain the homeostasis. 
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In an organism generating process, a cell 
death removes many cell. 

Also in an adult creature, the cell which 
comprises an organ is maintaining an its 
function, always maintaining propagation and 
the balance of death. 

Such a cell death is death planned previously. 

It is called the program cell death 
(programmed cell death). 

On the other hand, it is called physical or 
death (accidental cell death) unexpected in 
the death caused by the chemical factor, and it 
distinguishes with the program cell death. 



[0003] 

As for the death of these two, the process 
differs. 

It is considered that a cell dies of a program 
cell death through the process of the apoptosis 
which the morphological characteristics, such 
as reduction of a cell volume, a loss of a 
nucleus network structure, condensation and a 
loss of the microvillus on the surface of a cell, 
the blister formation, and the formation of the 
apoptosis corpuscle (apoptotic body) which 
follows them, define. 

In almost all cases, fragmentation reaction of 
chromosome DNA is accompanied in apoptosis. 
On the other hand, a cell and a nucleus swell in 
unexpected death. 

It is considered that it dies through the 
process of necrosis to destroy. 



[0004] 

However, nevertheless, the cell death by the 
anticancer agent or the radiant flux, the cell 
death by virus infection, or the death of the 
target cell by the cytotoxic lymph cell, which is 
never considered to be a program cell death, 
understands that goes through the process of 
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From these, currently then, it comes to 
consider that apoptosis and a program cell 
death are not necessarily the same, and both 
distinguish. 
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[0005] 

It makes as the factor or the substance which 
induces apoptosis, and many thing is known 
currently. 

Fas (Fas antigen) is known as cell surface 
protein which carries apoptosis. 

Fas was isolated as cell surface protein which 
transmits the signal of death to a cell. It is I type 
cytoplasmic-membrane penetration type protein 
of molecular-weight 45Kda belonging to a 
TNF/NGF receptor family. 

The member of a TNF/NGF receptor family is 
considered that the most is a receptor with 
respect to a respectively specific ligand. 

Fas is also considered to be a receptor with 
respect to the ligand which carries the signal of 
apoptosis. 

By connecting with Fas ligand whose Fas is 
the ligand, the switch of apoptosis is turned on 
and the cell which is expressing Fas dies and 
results. 



[0006] 

Fas ligand is a physiological ligand of Fas. 

It is cell surface protein of molecular-weight 
40Kda. 

The structure shows that Fas ligand is TNF 
family. 

Fas ligand has the activity which induces 
apoptosis to the cell which is expressing Fas. 
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The system (that is, Fas system) of Fas and 
Fas ligand is related with apoptosis. 

It is the field in which research is progressing 
to until most currently. 

Many research report is made. 

For example, that Fas does the role of the 
switch of apoptosis can go back even to the 
paper (J. Exp.Med., vol.169, p.1747-1756, 
1989) about preparation of the anti- Fas 
antibody by Yonehara. 

After that, the cloning of Fas gene clarifies the 
structure of Fas (Cell vol.66.p.233-243, 1991 ). 

Furthermore, the thing which Fas is 
expressing to the AIDS causative-virus HIV 
infection T cell (Proc.Natl.Acad. Sci., USA, vol. 
87, p.9620-9624, 1990), If an anti- Fas antibody 
(Jo-2 antibody) is administered to a mouse, a 
mouse generating the phenomenon similar to 
the fulminant hepatitis, and dying (Nature 
VOI.364.P 806-809, 1993) etc. is reported. 

In addition various research reports are made 
and these are summarized into below in detail. 
Experimental-medicine vol.11. No. 17, the 
"structure of an apoptosis -cell death ]-" 
Yodosha version in 1993, And experimental- 
medicine vol.13. No. 16, the Yodosha version 
"from the forefront of apoptosis research - 
signal-transduction structure to the disease" in 
1995. 
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[0007] 

About the liver, various reports are made 
besides fulminant-hepatitis onset of the mouse 
by above-mentioned anti- Fas antibody (Jo-2 
antibody) administration. 

These content of a report is collected as a 
paper to be entitled "a hepatitis and apoptosis" 
in experimental-medicine vol.13, N0.I6, p.200- 
204, and 1995. 

According to this literature, it is related with a 
hepatitis and followings have become clear. 
(1) 

Chronic hepatitis. 
WHEREIN, piecemeal used as the active index 
necrosis (it shaves off and necroses) observes 
in the surroundings of a portal-vein region. 

However, the whole cell death which occurs 
in this region is not necrosis but apoptosis. 
(2) 

About the cell-damage mechanism in the viral 
hepatitis, the cellular immunity has the 
important role. 

It is presented to a hepatic-cell surface by HLA 
class I after carrying out the process of the virus 
antigen by infection liver intracellular. 

CTL recognizes and carries out the injury of 
this. 
(3) 

Possibility that the apoptosis which is through 
liver Fas system by the hepatitis virus is 
involving can be considered. 
That is, it is possibility that a liver infiltration 
lymphocyte expresses Fas ligand, apoptosis 
being induced to the hepatic cell which is 
expressing Fas antigen. 
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(4) 

By the immune-tissue study-procedure using 
the anti- Fas antibody (a mouse monoclonal 
antibody, IgM fraction), study about an 
expression of Fas antigen in a B type and a 
hepatitis-C tissue was performed. 

It was found that an expression of Fas 
antigen in a B type and a hepatitis-C tissue and 
the activity of a hepatitis correlate as a result. 
(5) 

Chronic hepatitis C. 
WHEREIN, it implies that the mononuclear 
leukocyte currently infiltrated in a liver has 
expressed Fas ligand which can induce 
apoptosis to the hepatocyte which is expressing 
Fas antigen. It suggests that for liver cell- 
damage the apoptosis which is through Fas 
system involves. 

Thus, in the viral hepatitis, it turns out that 
Fas antigen is carrying out a high expression 
regardless of a B type and a C type. 

However, there are also many unknown 
points, such as the signal of intracellular, about 
the mechanism of Fas ligand inducing, and 
remaining as a future research subject is the 
present condition. 
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[PROBLEM ADDRESSED] 

Objective of the invention is to provide a 
hepatitis remedy especially effective for the 
treatment of the hepatitis which is originated 
and developed the hepatocyte by apoptosis of a 
hepatitis dies. 

At the fulminant hepatitis in a liver as 
mentioned above and the viral hepatitis, in the 
onset 

WHEREIN, the system (Fas system) of Fas and 
Fas ligand considered whether not to involve in 
a certain form, and these inventors examined 
earnestly using the antibody with respect to Fas 
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ligand. 

As a result, in Experiment system of vitro 
WHEREIN, it discovered further that Fas ligand 
does damage to a hepatic cell, and that this 
damage could be blocked by the anti- Fas 
ligand antibody. 

Moreover, the novel findings that the antibody 
with respect to Fas ligand could suppress the 
onset of a hepatitis were obtained. 

And, the formulation which make this 
antibody an active ingredient discovered that it 
was useful as therapeutic agent (anti- hepatitis 
agent) with respect to hepatic disorders, such 
as the viral hepatitis. 

This invention came to complete based on 
these findings. 
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[SOLUTION OF THE INVENTION] 

According to this invention, the hepatitis remedy 
which contains a human's antibody with respect 
to Fas ligand or its active fragment as an active 
ingredient is provided. 

Moreover, according to this invention, the 
following preferable embodiments are provided. 

1. The above-mentioned hepatitis 
therapeutic agent which is monoclonal antibody 
to which human's antibody with respect to Fas 
ligand or its active fragment reacts to this Fas 
ligand specifically, or its active fragment. 

2. The above-mentioned hepatitis 
therapeutic agent which suppresses apoptosis 
of liver caused when Fas ligand connects into 
cell of liver which is expressing Fas. 

3. The above-mentioned hepatitis 
therapeutic agent which improves function of 
liver by improving blood value of GOT and GTP. 
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[0011] 

4. The above-mentioned hepatitis 

therapeutic agent whose active fragment of 
antibody with respect to human's Fas ligand is 
at least one kind chosen out of group consisting 
of F(ab') 2, Fab', Fab and Fv, and recombinant 
Fv body. 

5. The above-mentioned hepatitis remedy 
which Is monoclonal antibody by which 
monoclonal antibody which reacts to human's 
Fas ligand specifically is produced from any one 
of each hybridoma cell strains deposited to 
Agency of Industrial Science and Technology 
National Institute of Bioscience and Human- 
Technology as FERM(acceptance number) 
BP-5044, FERMBP-5045, FERM BP-5046, 
FERM BP-5047, and FERM BP-5048. 

6. Hepatitis therapeutic agent which is 
chimera antibody molecule which contains at 
least hypervariable region of above-mentioned 
monoclonal antibody. 

7. Hepatitis therapeutic agent which is 
chimera antibody molecule which contains at 
least variable region of above-mentioned 
monoclonal antibody. 
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ingredient of the hepatitis therapeutic agent of 
this invention is an antibody which recognizes 
Fas ligand which is a cell surface molecule, and 
soluble Fas ligand (sFasL) which is 
decomposed by the matrix metalloprotease and 
exists in a cell-culture supernatant liquid or the 
body fluid of a living body. 

The monoclonal antibody which reacts to Fas 
ligand specifically as an antibody with respect to 
Fas ligand is preferable. 

Furthermore, the antibody which can obstruct 
a connection with Fas ligand and Fas is more 
preferable. 

Such a monoclonal antibody can be obtained 
by the following methods, for example. 
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(1) 

The immunity sensitization of the animal 
(rodent animals, such as an example and a 
mouse) is carried out in COS cell which made 
Fas ligand express. 

However, as an animal, that which was a loss 
lacking in the function of Fas is chosen. 
(2) 

An antibody producing cell is prepared from this 
animal that carried out the immunity 
sensitization. 

The suspension is formed. 

Spleen cell and a lymph-node cell are mainly 
used. 

However, a peripheral lymphocyte may be 
used. 

In using spleen cell, it extracts spleen from this 
rodent animal that carried out the immunity 
sensitization. 

The suspension of a spleen cell is formed. 
(3) 

The suspension of this antibody producing 
cell is mixed with a myeloma cell, and a both 
cell is united. 
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For example, the suspension of this spleen 
cell is mixed in the presence of the myeloma 
cell and the fusion promoter (the example, 
polyethyleneglycol) of a mouse, and a both cell 
is united. 

A cell fusion can be carried out by electric 
process. 

As a myeloma cell used here, in the following 
selective culture 

WHEREIN, a thing discriminable from an 
antibody producing cell is used (an example, 8- 
azaguanine resistant stock). 

[0014] 

(4) 

It dilutes and cultivates in the medium which 
does not support the myeloma cell whose 
united cell is not united. 

The hybridoma which the antibody producing 
cell and the myeloma cell united is selected. 

That is, an antibody producing cell can 
survive. 

However, a myeloma cell is cultivated in the 
selection times underground which becomes 
extinct. 

The hybridoma which the antibody producing 
cell and the myeloma cell united is selected. 

When as a selective medium, for example, a 
8-azaguanine resistant myeloma cell is used, 
HAT culture medium (that is, hypoxanthine- 
aminopterin- thymidine culture medium) is used 
generally. 
(5) 

The antibody containing a hybridoma by which 
culture supernatant-liquid secretion make it the 
index to obstruct the attack to Fas expression 
cell by Fas ligand which exists in the 
supernatant liquid of COS cell which made Fas 
ligand express. 

It determines whether to be a thing with 
respect to a desired antigen. 



[0015] 

(6) 

The cell group in the culture well in which the 
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cell which is secreting a desired antibody exists 
is cloned. 

A cloning is usually performed with a 
threshold dilution method. 
(7) 

The clone which is secreting a desired 
antibody is selected. 
(8) 

It clones again and the hybridoma clone 
which is secreting the monoclonal antibody with 
respect to a desired antigen is established. 
(9) 

A monoclonal antibody is prepared out of the 
abdominal dropsy which administers the culture 
supernatant liquid of this hybridoma, or this 
hybridoma to mouse (example, nude mouse) 
intraperitoneal, and was obtained. 



[0016] 

As a monoclonal antibody used as an active 
ingredient of the hepatitis therapeutic agent of 
this invention For example, it is acceptance- 
number PERM to the Agency of Industrial 
Science and Technology National Institute of 
Bioscience and Human-Technology BP- 
5044 (hybridoma NOK 1), PERM BP-5045 
(hybridoma NOK 2), PERM BP-5046 
(hybridoma NOK 3), PERMBP-5047 (hybridoma 
NOK 4), And PERM BP-5048 (hybridoma 
NOK 5). Each monoclonal antibody (NOK 1 -5) 
produced from each hybridoma cell strain 
these-deposited can be mentioned. 
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The antibody with respect to a human's Pas 
ligand is an immunoglobulin. 

The monoclonal antibody which reacts to a 
human's Pas ligand specifically is a uniform 
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immunoglobulin. 

For example, it belongs to the class of (1 ) IgM, it 
belongs to the subclass of that whose L chain is 
a chain (kappa), and (2)lgG2a, and it belongs to 
that whose L chain is (kappa), and the subclass 
of (3)lgG1. 

L chain belongs to that which is a chain 
(kappa), and the subclass of (4) lgG3, and that 
whose L chain is a chain (kappa) exists. 



[0018] 

The active fragment of the antibody with respect 
to Fas ligand means the fragment of the 
immunoglobulin which has the antigen- 
antibody-reaction activity which an anti- Fas 
ligand antibody has. 

As such an active fragment, there are F(ab') 
2, Fab', Fab and Fv, recombinant Fv body, etc. 
specifically. 

These active fragments can be prepared by 
the conventional method from an 
immunoglobulin (anti- FasL antibody). 

For example, F(ab') 2 fragment can be 
obtained by digesting an immunoglobulin IgG 
using pepsin. 

Fab' fragment can reduce F(ab') 2 fragment 
with reagents, such as 2-mercaptoethanol, and 
can obtain it by alkylating by mono iodoacetic 
acid. 

The fragment of Fab can be obtained by 
carrying out papain digestion of the IgG. 

Fv fragment connects a heavy-chain variable 
region (VH) and a L-chain variable region (VL) 
by nonconjugated connection, and is obtained. 
As for recombinant Fv body, the sequence of 
DNA is carried out about the gene which hits 
the variable region of the heavy chain of an 
antibody, and L chain from the hybridoma which 
produces a monoclonal antibody, for example, 
and 

The base sequence which codes a heavy- 
chain variable region (VH) and a L-chain 
variable region (VL) is determined, and then, 
these DNA fragments can be integrated in a 
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vector and it can obtain by making cells, such 
as an Escherichia coli and an animal cell, 
produce the monovalent antibody active 
fragment which has VH-Llnker-VL structure. 



[0019] 

SCID mouse used in the Example of this 
invention is famous as an animal which can 
transplant a human's cell. 

This SCID mouse is a mouse discovered by 
Bosma et al. by making as the 
immunodeficiency mutant mouse which does 
not have at all the lymphocyte (the T cell and B 
cell) which ripened in 1983 (Nature, vol. 301, 
p.527- 530, 1983). 

This mouse presents the illness condition 
similar to a human's severe-combined- 
immunodeficiency disease (SCID). 

A patient's lymphocyte and lymphatic tissues 
which are a human's autoimmune-disease 
diseases, such as primary bile property 
cirrhosis SLE and the autoimmune thyroiditis, 
are introduced into this SCID mouse, and there 
is a motion which tries reproduction of the 
sickness. 

These describes in J. Exp. Med., vol.170, 
p.1919- 1930, 1989, J.Exp.Med., vol.172, and 
p. 985- in 988, 1990, Clin.Exp.lmmunol, vol.84, 
and p.34-37 1991 years etc. 

Moreover, the same trial is reported in Sciece, 
vol.241, p.1 632-1 639, and 1988. 
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[0020] 

This inventor administers a human's peripheral- 
blood mononuclear cell (PBMC) to 
intraperitoneal of SCID mouse. 

After administration, 6 hour thru hours [ 12 
hours ] after, they are D-galactosamine 20 mg / 
mouse, and SEB (by administering 
Staphylococcal enterotoxin B)10 micro-g / 
mouse to intraperitoneal similarly, it succeeded 
in causing a hepatitis. 

This system puts a human's PBMC into SCID 
mouse which is expressing Fas, and D 
galactosamine and the T cell in human PBMC 
introduced by being stimulating SEB activate it 
to this mouse. Fas ligand is expressed on the 
surface of a cell. The mouse hepatocyte which 
is expressing Fas by the inside of an abdomen 
of a mouse and Fas ligand soluble in a body 
fluid being secreted becomes extinct by 
apoptosis through Fas ligand. 

As a result, it is the system that a hepatitis 
develops. 



[0021] 

The hepatitis therapeutic agent of this invention 
is estimated to be that which treats a hepatitis 
by suppressing apoptosis of the liver caused 
when Fas ligand connects into the cell of the 
liver which is expressing Fas. 

More specifically, the switch of apoptosis is 
turned on when Fas connects the hepatic cell 
which is expressing Fas, with Fas ligand. 
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However, the hepatitis therapeutic agent of 
this invention is estimated to be that which 
treats a hepatitis by suppressing such reaction. 
Moreover, the hepatitis therapeutic agent of this 
invention improves a liver function. 

The blood value of GOT (glutamic-acid- 
oxalacetic-acid transaminase) and GPT 
(glutamic-acid-pyruvic-acid transaminase) is 
improvable. 

The hepatitis therapeutic agent of this 
invention can make normal values recover 
blood concentration of GOT and GPT 
specifically. 



[0022] 

It is effective human-type-ization or to form this 
anti- FasL antibody or its active fragment into a 
chimera type, in order to control a formation of 
the antibody with respect to a HAMA etc. visitor 
protein and to make act effectively, when 
making act on a human as the monoclonal 
antibody (anti- FasL antibody) with respect to 
Fas ligand used by this invention, or a hepatitis 
therapeutic agent of the active fragment. 
The technique about these is already described 
in well-known literature or the patent gazette. 

If there is even an antibody-production 
hybridoma, it can be performed easily. 

In the patent gazette, there are EP-A- 
0120694, EP-0125023, EP-0171496, EP-A- 
0173494, WO86101533, etc. 

As common literature. Nature, Vol.322, 
p.323-327 (1988), Nature, vol.321, p.522-525 
(1986), Nature, vol.328, p.731-734 (1987), etc. 
are mentioned. 

The public knowledge technique currently 
shown by these being based, an anti- FasL 
antibody or its active fragment, human-type- 
izing or a chimera type can be formed. 
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[0023] 

It faces human-type-ization or forming a 
chimera type, and it is acceptance-number 
PERM to the Agency of Industrial Science and 
Technology National Institute of Bioscience and 
Human-Technology. BP-5044 (hybrldoma 
NOK 1), FERMBP-5045 (hybridoma NOK 2), 
PERM BP-5046 (hybridoma NOK 3), PERM 
BP-5047 (hybridoma NOK 4), And PERM 
BP-5048 (hybridoma NOK 5). it is preferable to 
contain at least the amino acid sequence of the 
variable region of each monoclonal antibody 
(NOK 1-5) produced from each hybridoma cell 
strain deposited as these, 
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[0024] 

The present inventors found out the amino acid 
sequence of the variable region of the heavy 
chain of such monoclonal-antibody NOK 1-5, 
and L chain, and its base sequence. 

It describes in a sequence table. 
(1) 

The hypervariable region of the heavy chain 
of the monoclonal antibody which hybridoma 
NOK 1 produces is (1) Ser of 30th to 34th Asn, 
(2) Arg of 49th to 65th Gly, and (3) Tyr of 93rd to 
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109th Tyr of the amino acid sequence 
expressed with sequence number 1 of a 
sequence table. 

The hypervariabie region of L chain is (1) 
34th Asn from Arg of 24th, (2) Tyr of 50th to 
56th Ser, and (3) Gin of 89th to 97th Throf the 
amino acid sequence expressed with sequence 
number 3 of a sequence table. 



[0025] 

(2) 

The hypervariabie region of the heavy chain 
of the monoclonal antibody which hybridoma 
NOK 2 produces is (1) 34th Gly from Asn of 
30th, (2) Tyr of 49th to 65th Gly. (3) Tyr of 93rd 
to 107th Tyrof the amino acid sequence 
expressed with sequence number 5 of a 
sequence table. 

The hypervariabie region of L chain is (1) 
39th Gly from Lys of 24th, (2) Leu of 55th to 
61st Ser, (3) 102nd Thr from Gin of 95th of the 
amino acid sequence expressed with sequence 
number 7 of a sequence table. 
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[0026] 

(3) 

The hypervariabie region of the heavy chain 
of the monoclonal antibody which hybridoma 
NOK 3 produces is (1) 34th Asn from Ser of 
30th, (2) Arg of 49th to 65th Gly, (3) Tyr of 93rd 
to 105th Valof the amino acid sequence 
expressed with sequence number 9 of a 
sequence table. 
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[0027] 

(4) 

The hypervariable region of the heavy chain 
of the monoclonal antibody which hybridoma 
NOK 4 produces is (1) 35th Asn from Tyr of 
32nd, (2) Tyr of 50th to 65th Asn, and (3) Tyr 
of 93rd to 1 07th Tyr of the amino acid sequence 
expressed with sequence number 11 of a 
sequence table. 

The hypervariable region of L chain is (1) 
38th His from Arg of 24th, (2) Arg of 54th to 60th 
Ser, And (3) Gin of 93rd to 101st Throf the 
amino acid sequence expressed with sequence 
number 13 of a sequence table. 



[0028] 

(5) 

The hypervariable region of the heavy chain 
of the monoclonal antibody which hybridoma 
NOK 5 produces is (1) 34th His from Thr of 
30th, (2) Tyr of 49th to 65th Asp, And (3) Tyr of 
93rd to 106th Tyrof the amino acid sequence 
expressed with sequence number 15 of a 
sequence table. 

The hypervariable region of L chain is (1) 
34th Ala from Lys of 24th and (2) Tyr of 50th to 
56th Thr, And (3) 97th Thr from Gin of 89th of 
the amino acid sequence expressed with 
sequence number 1 7 of a sequence table. 
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[0029] 

(6) 

The variable region of tlie heavy chain of the 
monoclonal antibody which hybridoma NOK 1 
produces is an amino acid sequence shown 
with sequence number 1 . 

The base sequence is a base sequence of 
sequence number 2. 

Moreover, the variable region of L chain is an 
amino acid sequence shown with sequence 
number 3. 

The base sequence is a base sequence of 
sequence number 4. 

[0030] 

(7) 

The variable region of the heavy chain of the 
monoclonal antibody which hybridoma NOK 2 
produces is an amino acid sequence shown 
with sequence number 5. 

The base sequence is a base sequence of 
sequence number 6. 

Moreover, the variable region of L chain is an 
amino acid sequence shown with sequence 
number/. 

The base sequence is a base sequence of 
sequence number 8. 

[0031] 

(8) 

The variable region of the heavy chain of the 
monoclonal antibody which hybridoma NOK 3 
produces is an amino acid sequence shown 
with sequence number 9. 

The base sequence is a base sequence of 
sequence number 10. 

[0032] 

(9) 

The variable region of the heavy chain of the 
monoclonal antibody which hybridoma NOK 4 
produces is an amino acid sequence shown 
with sequence number 11. 

The base sequence is a base sequence of 
sequence number 12. 

Moreover, the variable region of L chain is an 
amino acid sequence shown with sequence 
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number 13. 

The base sequence is a base sequence of 
sequence number 14. 

[0033] 

(10) 

The variable region of the heavy chain of the 
monoclonal antibody which hybridoma NOK 5 
produces is an amino acid sequence shown 
with sequence number 15. 

The base sequence is a base sequence of 
sequence number 16. 

Moreover, the variable region of L chain is an 
amino acid sequence shown with sequence 
number 17. 

The base sequence is a base sequence of 
sequence number 18. 

[0034] 

An injection, a tablet, a capsule, a suppository, 
a spray, a cream agent, a poultice, eyedrops, 
etc. can be mentioned like the usual 
pharmaceutical or the pharmaceutical 
composition which contains an active ingredient 
as a formulation of the hepatitis therapeutic 
agent of this invention. 

For example, as long as it prepares the 
solution which contains the concerned antibody 
if it is an injection, by the aseptic condition and 
there is necessity, it may add, making 
stabilizers, such as a mannitol, an filler, etc. as 
an assistant component. 
This is filled to an ampoule, a vial, etc., and 

Can also use then. 

Freeze-dried etc. can also be performed 
depending on necessity. 

In the case of the drying goods, the hepatitis 
therapeutic agent of this invention can be 
dissolved in the water for injection etc., and can 
administer. 

The administration method chooses a 
suitable method out of oral administration, 
intravenous injection, inhalation, percutaneous 
administration, eyedropping, a local 
administration, a subcutaneous administration, 
etc., and should just administer it. 
The therapeutic agent of the hepatitis of this 
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invention nnake an active ingredient the 
antibody with respect to Fas ligand, or its active 
fragment, and it is 0.1-100 weight% usually. 

Preferably, it contains at a ratio of 0.5-70 
weight%. 

The dosage of the hepatitis remedy of this 
invention is as the reference standard set to the 
active ingredient, for a human adult, it is 0.001- 
1000 mg usually per day. 

Preferably, it is 0.01-600 mg. 

Of course, an above dosage is a general 
standard. 

What is sufficient is just to select a dosage 
suitably depending on the kind and the its level 
of a patient's age, gender, a body weight, and 
also the disease. 
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[Example 1] 

(1) 

Preparation of a mouse hepatic cell 

The mouse hepatic cell applied 
correspondingly and separated the collagenase 
perfusion method currently described in 78-179 
pages of edition "separation of a functional cell, 
and culture" (January 30th, Showa 62 Maruzen 
Co., Ltd. K.K. issue) firsts, such as Mitsui & Co., 
Ltd. 
That is 

(1 ) The mouse was put on the operation table 
after anesthesia, and it performed laparotomy in 
the order of the skin and the abdominal muscle 
with surgical scissors. 

With it, intestines were written to the right- 
hand side of an operator with the alcohol 
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absorbent cotton extracted well, and were 
avoided, and the sufficient exposure of the 
portal vein was carried out. 

(2) The loop of a surgical suture was applied 
to the portal vein, and the cut was put into the 
portal vein using the end of ophthalmic scissors. 

Flushing the blood which overflows from an 
incision part, by the buffer for a pre-perfusion 
dropped from a cannula end, cannula was 
quickly inserted from the section of the portal 
vein, and it ligated by the surgical suture. 

The inferior vena cava under a liver 
(subhepatic inferior vena cava) was 
disconnected, and cleaning liquid was made to 
release simultaneously. 

A peristaltic pump is made to operate by the 
flow rate of 30 ml/min then. 

Before retain heating to 37 degrees-Celsius, 
perfusing buffer for a perfusion was continued. 

[0037] 

(3) Next, the chest was opened and the heart 
was exposed. 

Ophthalmic scissors cut a right atrium open, 
and after applying the loop of a surgical suture 
to the inferior vena cava under a diaphragm 
(thoracic inferior vena cava), from the right 
atrium, another cannula was inserted in the 
inferior vena cava, and was ligated. 
It carries out like this and 
A perfusate circulates a liver and flows in the 
inferior vena cava under a diaphragm. 
Via the cannula inserted newly 

It returned and circulated into the bottle in a 
thermostat. 

The 4-5 minutes perfusion was continued in 
this condition, the pump was stopped after 
having confirmed perfusing smoothly, and the 
circulation liquid was exchanged for the 
collagenase solution (about 100 ml), and the 
perfusion was begun again. 
When continuing a perfusion of a 8-10 minutes 
collagenase solution, a liver is digested 
gradually and the exterior to which the lobulus 
hepatis came floating is presented. 

The enzyme liquid has exuded from the 
surface. 
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While a perfusion is stopped by this state and 
each liver lobe is received by the spatula, It 
separated with scissors and it moved to the 
Petri dish. 

When about 10 ml MEM (made by Nissui 
company) liquid was added and it subdivided 
lightly with the surgical scalpel, it dispersed so 
that the digested hepatic cell might be 
dissolved. 

Subsequently, 30 mIMEM is added and a 
pipetting is lightly carried out 2-3 times by the 
Komagome type pipet with thick point. 

Furthermore after making a cell disperse, it 
filtered by the cell filter which piled up 2-3 
gauze. 

[0038] 

Thus, the rough dispersed hepatic-cell 
suspension was prepared first. 

Subsequently, in order to take out only a 
hepatic parenchymal cell further out of this, the 
following operation was performed. 

The cell suspension was brought together in 
50 ml cell centrifuge tube, and low speed 
centrifugation (50* g, Imin) was carried out by 
the desk-top refrigerated centrifuge. 
On this centrifugation condition, a hepatic 
parenchymal cell is compared with another cell, 
and since it is large, it is packed at the bottom of 
a centrifuge tube. 

A non-real cell, a damage cell, an erythrocyte, 
a cell broken piece, etc. remain in a supernatant 
liquid without precipitating. 

After having added the buffer for cell washing 
newly except the supernatant liquid by the 
Komagome type pipet calmly and suspending a 
cell lightly by the Komagome type pipet with 
thick point, low speed centrifugation was carried 
out simultaneously. 

The almost uniform hepatic parenchymal cell 
was able to be obtained by repeating this 
operation 3-4 times. 

Viability of the obtained hepatic parenchymal 
cell is 90 % or more (dyeing test of tri pan blue) 
usually after low speed centrifugation operation, 
and the yield is 4-6*107 cell / g liver. 

In this way the cell damage of soluble Fas 
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ligand (that is, sFasL) contained in the culture 
supernatant liquid of transfectant L5178 Y-FasL 
which introduced Fas ligand with respect to the 
obtained mouse hepatic cell was examined. 
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[0039] 

(2) 

The method of introducing the preparation 
human Fas ligand of L5178 Y-FasL to L5178Y 
is the following passage. 

That is, the restriction enzyme of Xhol and 
NotI (product made from a Boehringer Co., Ltd) 
with respect to human Fas ligand gene 1 micro- 
g inserted in PMKit Neo, one unit each added, 
Attached buffer was made to react for 2 hours 
by 37 degrees-Celsius after adding. 

About this liquid, the agarose electrophoresis 
was performed 1 %. 

The band of about 850 pbs which are 
equivalent to Fas ligand under a UV irradiation 
was cut down. 

From this agarose gel to GENCLEAN 
DNA was extracted using II kit (BIO101, made 
by a Funakoshi company). 
That is, attached Nal liquid is added to gel and 
10 minutes is incubated by 65 degrees-Celsius. 
After dissolving gel, glass milk (glassmilk) is 
added to this and 5 minutes rotates. 

DNA was made to absorb. 
This glass milk is suspended to TE buffer 10 
microliter after 3 times washing with a New- 
WASH liquid. 

DNA was made to elute by incubating 3 
minutes by 65 degrees-Celsius. 

Next, a limited enzyme treatment is similarly 
carried out by Xhol and NotI about vector 1 
micro-g of BCMGSneo. After carrying out an 
agarose gel electrophoresis 0.75%, it refined 
using GENECLEANII kit 
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[0040] 

Next, the ligation of Fas ligand and the vector of 
DNA and BCMGSneo is mixed so that it may be 
set to vector:cDNA=1:2 (molar ratio), and using 
the Takara-Shuzo company DNA ligation kit, by 
16 degrees-Celsius, it was made to react for 16 
hours and the ligation was carried out. 

This reaction solution was mixed with the 
Escherichia-coli competent cell (made by a 
Toyobo company), and DNA was introduced to 
the Escherichia coli by incubating for 40 
seconds by 30 minutes and 42 degrees-Celsius 
by the on ice. 

On the other hand, SOC culture medium is 
added, and it dispensed to the thing LB agar 
medium including an ampicillin after the 1 hour 
shaking culture by 37 degrees-Celsius, and it 
cultivated for 1 day by 37 degrees-Celsius. 

After cultivating the colony which appeared, 
for 1 day by 37 degrees-Celsius by LB culture 
medium after that, the plasmid (human Fas 
ligand- BCMGSneo) was collected by the 
alkaline process. 
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[0041] 

About this human Fas ligand- BCMGSneol 
micro-g, the gene transfer was performed by the 
electroporation method with respect to 1*106 
piece of L5178Y cells. 

Conditions were performed by 296V and 960 
micro-F using the gene pulser (made by a 
BIORAD company). 

This cell was again suspended to 5 ml of 10% 
FCS-RPMI1640 culture mediums. 

It cultivated by putting the liquid of this cell 
into 6well plate. 

However, at this time, G418 (made by GIBCO 
company) was added to the culture medium so 
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that it might be set to 0.4 mg/ml. 

For 10 days after cultivating, since the colony 
was obtained, the cell was cloned with the 
threshold dilution method. 
About the obtained clone, the concentration of 
mRNA of a human Fas ligand selects highness 
most by the Northern-hybridization method. 

It cultivated. 

This was made into the Fas ligand- L5178Y 
cell (that is, L5178 Y-FasL). 



[0042] 

(3) 

Cytotoxic study of FasL with respect to a mouse 
hepatic cell 

(1) Preparation of soluble FasL (sFasL) 
L5178 Y-FasL will be cultivated for 4 days by 30 
ml of 10% FCS*RPMI1640 culture mediums by 
5*105 piece/ml concentration using a 75-cm- 
squared culture flask. 

The culture supernatant liquid was collected. 
The collected culture supernatant liquid (sFasL) 
sterilizes with the filter of 0.45 micrometer. 

It preserved. 

(2) The preparation cell of a target cell 
prepared the hepatic parenchymal cell prepared 
by (1) to 2*105 piece/ml by 10% FCS*L-15 
culture medium. 



[0043] 

(3) Assay 

SFasL molecule prepared by (1) was diluted 
12 times by 10% FCS*RPMI1640 culture 
medium. 

Using 96 well flat bottom plate (made by 
Corning Incorporated), to each well this added 
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dilution-liquid 25 microliter. 

Subsequently, 10% FCS*L-15 culture 
medium was added 25 microliters. 

Moreover, that which added the anti- mouse 
Fas antibody (Jo-2 : made by Pharmingen 
company) 25 microliters by 10 micro-g/ml 
concentration, and the thing which added TNF 
(made in a sigma company) 25 microliters by 10 
micro-g/ml were used as a comparison object. 

The target prepared by (2) of 50 microliters 
was put into each well of this plate. 

After that, it incubated for 12 hours 37 
degrees-Celsius and under the environment of 
5% C02. 

Subsequently, offal multiple-independently- 
targetable-reentry-vehicle roux (Alamar 
blueTM, made in a Cosmo-Bio company) is 
added 10 microliters. Furthermore it was made 
to react for 4 hours under 37 degrees-Celsius 
and 5% C02. 

After that, fluorescent quantity was measured 
using fluoro scan II (made by a titer tech 
company). 

That which collected the result is shown to 
Table 1. 

As for the hepatic parenchymal cell, viavillity 
(survival rate) reduced from Table 1 only to 
sFasL clearly. 
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mm (%) 




100 


sFasL 


0,5 




9 9 


TNF 


9 8 



Additives 
No addivites 



Survival rate (%) 



Anti- Fas antibody 
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(4) -^^^wmmz-^-t^^ 
a s i.(Dmm$.m\^iin^^^ 

hF a s l.^Pf(D9h^ 
W\'^(D::t < . F a s Lfi. flf 

F a s L^i^X^m^-C^ 

(3) tmmom^is 

v^-C«LfCo WE (3) (D{^) 
XmU LfcsF a s L ^ 1 0 % 
FC S • RPM 116 4 Oi^ffi 
-ei 2{f {C^lRLfCo 9 6 

2 5 Ai 1 ^0;t 
fCo 7X^^X\ 1 0%FC S • L 
1 5t^m\CX 1 0 /i g/m 1 

L/cink h F a s L^af^^ 
(NOK 1) ^25 u \ iP;t. 
3 7°C. 5%C02 T{-T 1 B# 

!^fmwBfi^2 X 1 o*fig/m 1 

^ 5 0 (I / ^ :x^/i-Mx.tic 3 



[0045] 

(4) 

The effect of the anti-human FasL antibody in 
the cell damage of FasL with respect to a 
mouse hepatic cell 

As mentioned above, it was found that FasL 
shows cytotoxicity with respect to a hepatic 
parenchymal cell. Next, study was added about 
the ability of this cell-damage reaction to be 
able to obstruct by the anti-human FasL 
antibody. 

That is, it was performed in the system similar 
to (3). 

SFasL prepared by (1) of above-mentioned 
(3) was diluted 12 times by 10% 
FCS*RPMI1640 culture medium. 

This dilution liquid was added to each well 25 
microliters using 96 well flat bottom plate. 

Subsequently, the anti-human FasL antibody 
(NOK 1) diluted to 10 micro-g/ml was added 25 
microliters by 10% FCS*L15 culture medium, 
and 1 hour incubation was carried out under 37 
degrees-Celsius and 5% C02. 

Next, they are a 2*105 piece/ml hepatic 
parenchymal cell 50 micro-s / well added. 

It incubated for 12 hours under 37 degrees- 
Celsius and 5% C02. 

Subsequently, offal multiple-independently- 
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targetable-reentry-vehicle roux (Alamar 
blueTM, made in a Cosmo-Bio company) is 
added 10 microliters. Furthermore it incubated 
for 4 hours under 37 degrees-Celsius and 5% 
C02. 

After that, the fluorescence intensity of the 
pigment which the living cell decomposed was 
measured using fluoro scan II. 

The result is shown to Table 2. 

Apoptosis of a hepatic cell was clearly 
suppressed by addition of an anti- FasL 
antibody from Table 2. 
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mm 



sFasL 

sFasL +i/LFasL 



100 

0.5 
9 9 



Additives 
No addivites 



Survival rate (%) 



... Anti- FasL antibody 



in V i t r o CO 
Fas L^lfi-l^fc 
(OTif- h-'>^^, ^F 

a s l.W^-tmU'^i^^^h'b^ 



That is, in In the experiment system of vitro, 
it has confirmed that an anti- FasL antibody 
could suppress apoptosis of the hepatic cell 
through FasL. 
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(5) 

Study of inhibition of the hepatitis by the anti- 
FasL antibody administration in the 
experimental hepatitis model system in SCID 
mouse 

That which suspended in 1 ml PBS 5*107 
piece of human's peripheral-blood mononuclear 
cell (PBMC) per 1 animal (a 8-week-old female, 
made by Charles River company) of SCID mice 
was administered to intraperitoneal. 

Subsequently, 6 hour thru 12 hours after D- 
galactosamine (made in Wako company) 20 
mg, and SEB (that which suspended 
Staphylococcal enterotoxin B)(made in sigma 
company) 10 micro-g to PBS1 ml furthermore, 
administered to the inside of an abdomen. 

In addition, when administering an anti- FasL 
antibody, the abdominal-cavity administration of 
the 500 micro-g was carried out 30 minutes 
before D-galactosamine and SEB 
administration. 

After that, while blood concentration of GOT 
(glutamic-acid-oxalacetic-acid transaminase) 
and GPT (glutamic-acid-pyruvic-acid 
transaminase) after 12 hours was measured, 
coloring of the hepatic cell after 24 hours was 
performed. 

As a result, as for the anti- FasL antibody 
administration group, survival observed 
significantly 24 hours after compared with the 
group of control non-administering a medicine 
for the patient. 

Moreover, the quantity of GOT and GPT after 
12 hours, comparing to control, became the 
value with difference of 2 digits, having 
recovered observed so that it was normally 
near. 

A result is shown to Table 3. 
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[Table 3] 







GOT 


GPT 




4/4 


350 


210 




0/4 


> 10000 


> 10000 


Anti- FasL antibody 


Survival rate 
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Consequently, it has been proved that the 
administration of the antibody with respect to 
Fas ligand of the human of this invention was 
effective as a therapeutic agent of a hepatitis. 

[0049] 



wnm 1 ] 

jyiF a s Lm^(DVmi^jt^J- 

/^-r zf y K— ^ N o K 1 ~ 5 ^ 

J: '9 F a s y :;^fy KJc^-fS^ 
1. cDNA^Sffl®i 



(1) ^^-ry y K— ^NOK 1 
~ 5 (D^iX^'tL^ 2 5 c 7 

^IeHIxlt. p b s -eii'il>?$fe^f^ 

Lfct^. 1 m 1 (75P B SfC^^ 

1 0^ {HI 0:11 5/^:^ K/i^ 



[Reference Example 1] 

V region gene sequence of an anti- FasL 
antibody 

The following protocol performed the gene 
sequence of the variable region (V region) of 
the monoclonal antibody with respect to Fas 
ligand using hybridoma NOK 1-5. 
1 . Preparation of cDNA 
(1) 

Each of hybridoma NOK 1-5 was cultivated 
in the 25 cm3 flask. 
A culture cell is collected. 
After carrying out centrifugal washing by PBS, it 
suspends to 1 ml PBS. 

The number of cells was counted. 
1*106 piece of cells is put into a sterile 
Eppendorf tube. 

The supernatant liquid was sampled by the 
centrifugation and the pellet was tapped. 
(2) 

RNAZ01B (made by Cosmo Bio ) was added 
200 microliters, it stirred by the chip of a pipet 
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man being sufficient, and the cell was dissolved. 
20 microliter addition of chloroform is carried 
out. 

5 minutes was left after shaking and in ice. 

After centrifuging 15 minutes 15,000 rpm by 4 
degrees-Celsius, the upper colorless and 
transparent part was collected and it moved to 
the new tube. 

After centrifuging 15 minutes 15,000 rpm by 4 
degrees-Celsius, the supernatant liquid was 
thrown away, the ethanol was added to the 
pellet 800 microliters 75%, and 30 minutes was 
left by -20 degrees-Celsius. 

After centrifuging 15 minutes 15,000 rpm by 4 
degrees-Celsius, distilled-water 11.5 microliter 
addition was carried out at the pellet. 
(3) 

Oligo dT (P. 5 mg/ml) 0.5 microliter addition 
is carried out. 

5 minutes was left by 10 minutes and the on 
ice by 70 degrees-Celsius. 
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5 xRT buffer 
1 OmM dNTPm i x 
Superscript RTase 
(Stratagenei 
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^Mx., 4 2°CX^ 5 O^fni, 9 This is added, and it was left by 50 minutes by 
0°C'C S^^PhI^ yK-t'T: 5 -^fsHj^ 42 degrees-Celsius, and 5 minutes was left by 5 
^l^f- minutes and the on ice by 90 degrees-Celsius. 



(4) RN a s e 1 /z 1 B 

ML. 3 7 °c-e 2 0 ^r^ W L 

fZo ^KDXoi^LX. c DNA 



(4) 

1 microliter addition of the RNaseH is carried 
out. 

20 minutes was left by 37 degrees-Celsius. 
Thus, cDNA mixture was prepared. 



[0 0 5 1 ] [0051] 

2. FCRRlt^ 2. PCR reaction 

(1) tf)fe-e#btL/-cc DNA C) 

*-ffli,N Tn^fD^'fft-r p r R (v reaction was performed on condition 

^tti^ . r pC j^^-t r o Kzx ^i^g^ ^i^g following using cDNA obtained by the 

above-mentioned. 
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[Table 5] 



VH 



VL 



cDNA 
dNTPm i X 
p r i m e r 

(Pharmac i ai 
lOxPCR buffer 
DDW 

Amp I i - T a g 



2 }i 1 

2jj. 1 

4ti 1 
3 0. 5 ;z 1 
0, 5 a I 



2 1 

lui 

1 1 

4/n 1 
3 1. 5/i 1 

0. 5;U 1 



(Made by ...) 
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^ ;^ 7 /i^ 4 0 1 ^fiil Mineral-oil 40 microliter is stratified. 

L 9 4 °C'C 5 ^^TbI^^B l-fc: "^^ degrees-Celsius after leaving 5 

^ r 5 5 "CC 2 ^^PhI 7 2 °C ^4 degrees-Celsius, 3 minutes was 
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performed by 2 minutes and 72 degrees- 
Celsius, 94 degrees-Celsius performed 30 
cycles of the cycles of 1 minute", and 10 
minutes was left by 2 minutes and 72 degrees- 
Celsius by 55 degrees-Celsius then. 
(2) 

Reaction-solution 4 microliter was checked by 
the mini gel electrophoresis (1.5% agarose gel). 

A result is shown to Figure 1. 
The L chain of monoclonal-antibody NOK 3 is 
excluded. 

It was checked that the DNA fragment had 
amplified by PCR. 

[0054] 

3. Collection of VH and VL fragment 
(1) 

The mini gel electrophoresis (1.5% agarose gel) 
of the PCR product prepared by the above is 
carried out. 

The band of VH (heavy-chain V region) and 
VL (L-chain V region) was cut down from the 
gel. 
(2) 

Gene PCR product is collected by Clean. 

The band was checked by the mini gel 
electrophoresis (1.5% agarose gel). 

As an example, the result about VH of NOK 4 
is shown to Figure 2. 
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4. Ligation 

The ligation (Ligation) of DNA was performed 
using following TA cloning kit. 
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2fi 1 
1 fi 1 
1 fi 1 



1 4°C-e-BftS^&^=fTV\ 



Night reaction was performed by 14 degrees- 
Celsius, and the ligation mixture was obtained. 
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[0057] 

5. It transformed using the trans formation TA 

cloning kit (Transformation). 

(1) 

After having added mercaptoethanol (beta) 2 
microliter of 0.5M, and the ligation mixture 
prepared by the above-mentioned to cell 50 
microliter and leaving 30 minutes in it by the on 
ice, 20 minutes was left then for 30 seconds in 
42 degrees-Celsius water bath at the on ice. 

SOC culture medium of 450 microliters was 
added and 1 hour (225 rpm) incubation was 
carried out by 37 degrees-Celsius. 
(2) 

Subsequently, LB It diffused on agar plate 
(+Amp, X-s Gal and IPTG). 

Each sample was 50 microliter, 100 microliter, 
and 200 microliter. 

After incubating for 18 hours by 37 degrees- 
Celsius, when it was left for 2 hours by 4 
degrees-Celsius, the colony of white and blue 
expressed. 
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(2) 3ml (DLBt^m ( + A 
m p ) 1 10(7) =1 P ^ — ^AO 
XL. 3 7°CT'-S*^ML^Co 
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7. 5 =^MM (Mini P r 
eparation) 
( 1 ) i^m^m 1 . 5 m 1 

fcj 4°C-C6, 0 0 0 r pm. 

(2) p p t. +1 0 0 fi \ m 

( y y f-— A 5 m g /m 
1) ^iPx., ^?U-C5^TOtt 

Lfc^. 2 0 0 /i 1 (7)^?i^2 (7K 
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4t:T:-l 2, 0 0 0 r 
pm, S'^f^^'ij'LfCa 
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(4) if LV^:ny^^ HVV^f- 

^mt.(DCHC 1 3 : i A 
A (9 9 : 1) M^m^M^. 
12, OOOrpm, 1 



[0058] 

6. Mini-culture (Mini Culture) 
(1) 

It gathered the 4-piece white colony 
respectively from the plate of each above- 
mentioned sample. 
(2) 

The 1 -piece colony was added to 3 ml LB 
culture medium (+Amp), and it carried out night 
shaking by 37 degrees-Celsius. 

[0059] 

7. Mini-preparation (Mini Preparation) 
(1) 

1.5 ml of culture solutions was taken in the 
Eppendorf tube. 

( for preservation, it diffused on LB plate and it 
cultivated by 37 degrees-Celsius) 

2 minutes was centrifuged 6,000 rpm by 4 
degrees-Celsius. 
(2) 

The ppt.+100 microliter solution 1 (lysozyme 5 
mg/ml) is added, and it is room temperature, 
and after leaving 5 minutes, the solution 2 (5 
minutes is quietly mixed by the on ice) of 200 
microliter is added. 

The solution 3 (15 minutes is mixed by the on 
ice) of 150 microliters is added. 

Subsequently, 5 minutes was centrifuged 
1 2,000 rpm by 4 degrees-Celsius. 
(3) 

The supernatant liquid was taken in the new 
Eppendorf tube. 

The phenol of equal volumes is added to this. 

Subsequently, it was room temperature and 1 
minute was centrifuged 12,000 rpm. 



[0060] 

(4) 

The supernatant liquid was taken in the new 
Eppendorf tube. 

The CHCI3:iAA (99:1) mixture of equal 
volumes is added to this, and it was room 
temperature and 1 minute was centrifuged 
12,000 rpm. 
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(5) 

The supernatant liquid was talon In the new 
Eppendorf tube. 

To this, Mussel glycogen of 1 microliter and the 
ethanol of 900 microliters are added. 

After leaving 30 minutes by - 80 degrees- 
Celsius, 5 minutes was centrifuged 15,000 rpm 
by 4 degrees-Celsius. 
(6) 

The precipitate was dried. 

TE of 20 microliters, and RNase of 1 
microliter A (5 mg/ml) was added and 20 
minutes was left by 65 degrees-Celsius. 
(7) 

Thus, plasmid DNA was obtained. 
(8) 

The mini gel electrophoresis was performed 
on condition that the following, and the band 
was checked. 

The result of NOK 4VL, NOK 5VH, and NOK 
5VL is shown to Figure 3. 



[00 6 1] 



[0061] 



[3^7] 



[Table 7] 



H Bu f . 

E c o R I 

DNA 

ADDW 



1 ti 1 (lU) 
ljul 
1 ti\ 



3 ycci B^rsl-f h After carrying out 1 hour incubation by 37 

X^fzM.^ 0. 1 'o%T1^'o-~7K degrees-Celsius, in addition to the agarose gel, 
^ )V \z.1yiiX.X i^^il] ^ o electrophoresis was performed 0.75%. 
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[0 0 6 2] 

8. DNA^y—^yT. 

( 1 ) :fy7^^ KNDA^ 1 IX 
1 i "9 . 9 9 u \ (DTEKX% 

(2) A2 6 O^SiJ^L. DN 
Afi^f+^Lfc (A 2 6 0 o 
f 1 . 0 = 5 0 g/m 1 )„ 

(3) A260fiIJ:"9, DNA 
t^l n g/ p. \ t^<s:^^ Oi^T 

(4) Dye ^-^^—^-m 
iZ.X'O^ DNAi^— ^^y!. (A 
B I ^x/l/ 3 7 3 A) ^=ff o 



THOIVISON 

OERWENT 

[0062] 

8. DNA sequence 
(1) 

The plasmid NDA was taken 1 microliter and 
it diluted by TE of 99 microliter. 
(2) 

A260 is measured. 

The DNA value was calculated (A260 
of1 .0=50 micro-g/ml). 
(3) 

From A260 value, DNA diluted by TE so as to 
become 1 micro-s g/microliter. 
(4) 

By Dye terminator method, it is the DNA 
sequence (ABI model 373 A) was performed). 



[006 
9. 



3] 



T 5 y i?SB ^ij ^ =^ ^ - ^ 

y ^ p ~^/V^|2(:N O K 1 ~ 5 
NOK 1 , 2, 4, 5(DVL^ 

fflofcffimft> m^^mi$L (c 

DR 1 ~3) -efeSo 



[0063] 

9. Analysis of V region 

Thus on the basis of the obtained DNA 
sequence, it calculated for the amino acid 
sequence of V region in the computer analysis. 

A result is shown to Figure 4 (amino acid 
sequence of VH region of monoclonal-antibody 
NOK 1-5), and 5 (amino acid sequence of VL 
region of monoclonal-antibody NOK 1, 2, 4, 
and 5). 

These figures. 
WHEREIN, the part enclosed with the square 
line is a hypervariable region (CDR 1-3). 



[0 0 6 4] 



[0064] 



[EFFECT OF THE INVENTION] 

As explained above, the hepatitis therapeutic 
agent of this invention is useful to the hepatitis 
treatment. 

Especially the hepatitis therapeutic agent of 
this invention consists the hepatitis developed 
when a hepatic parenchymal cell dies by 
apoptosis with effectiveness. 

As for the reason, the hepatitis therapeutic 
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fi, FasLirFas Lfc agent of this invention suppresses apoptosis of 
H^^gfl^co /'Jt? h — the hepatic parenchymal cell through FasL and 



Fas. 



[0 0 6 5] 



[0065] 



SB^IJ*^: 1 

mm(DM^ : 1 2 0 

Val Gin Leu Gin Glu Ser Gly 
Pro Glu Leu Val Lys Pro Gly Ala 
Ser 

1 5 
10 15 
Val Lys lie Ser Cys Lys Ala Ser 
Gly Tyr Ala Phe Ser Ser Ser Trp 
20 

25 30 
Met Asn Trp Val Lys Gin Arg 
Pro Gly Lys Gly Leu Glu Trp lie 
Gly 

35 

40 45 
Arg Me Tyr Pro Gly Asp Gly Asp 
Thr Asn Asp Asn Gly Lys Phe 
Lys 

50 55 

60 

Gly Lys Ala Thr Leu Thr Ala Asp 
Lys Ser Ser Ser Thr Ala Tyr Met 
65 70 
75 80 
Gin Leu Ser Ser Leu Thr Ser 
Glu Asp Ser Ala Val Tyr Phe 
Cys Ala 

85 

90 95 
Arg Ser Tyr Tyr Tyr Asp Gly Ser 
Pro Trp Phe Thr Tyr Trp Gly Gin 
100 

105 110 



[Sequence table] 

Sequence number: 1 

Length of a sequence: 1 20 

Sequence-type: Amino acid 

Topology: Linear 

Kind of sequence: Peptide 

Sequence 

ValGlnLeuGlnGluSerGlyProGluLeuValLysProGI 
yAlaSer 

1 5 10 

15 

ValLyslleSerCysLysAlaSerGlyTyrAlaPheSerSer 
SerTrp 

20 25 
30 

MetAsnTrpValLysGlnArgProGlyLysGlyLeuGluTr 
plleGly 

35 40 
45 

ArglleTyrProGlyAspGlyAspThrAsnAspAsnGlyL 
ysPheLys 

50 55 
60 . 

GlyLysAlaThrLeuThrAlaAspLysSerSerSerThrAI 
aTyrMet 

65 70 
75 80 
GInLeuSerSerLeuThrSerGluAspSerAlaValTyrP 
heCysAla 

85 90 95 

ArgSerTyrTyrTyrAspGlySerProTrpPheThrTyrTr 

pGlyGIn 

100 105 
110 

GlyThrThrValThrValSerSer 
115 120 



02/09/24 



44/64 



(C) DERWENT 



JP9-124509-A 



Gly Thr Thr Val Thr Val Ser Ser 
115 

120 

[0 0 6 6] 

Sa^lJcD;!:^ : 3 6 0 

&m(Dm : mm: 
mom : -^m 

M^WUM : c DN A to 
mRNA 

mmwm : 

#m^i^^Lfc;^j£ : E 

GTG GAG CTG GAG GAG TOT 
GGA CCT GAG CTG GTG 
AAG CCT GGG GCC TCA 
48 

GTG AAG ATT TCC TGC AAG 
GCT TCT GGC TAT GCA TTC 
AGTAGCTCCTGG 96 
ATG AAC TGG GTG AAG CAG 
AGG CCT GGA AAG GGT CTT 
GAG TGG ATT GGA 144 
CGA ATT TAT CCT GGA GAT 
GGA GAT ACT AAC GAC AAC 
GGG AAG TTC AAG 192 
GGC AAG GCC ACA CTG 
ACC GCA GAC AAA TCC TCC 
AGC ACA GCC TAC ATG 
240 

CAA CTC AGC AGT CTG ACA 
TCT GAG GAC TCT GCG GTC 
TAC TTC TGT GCA 288 
AGA TCG TAT TAC TAC GAT 
GGT AGC CCC TGG TTT ACT 
TAC TGG GGC CAA 336 
GGG ACC ACG GTC ACC 
GTC TCC TCA 

360 



THOIVISOM 



DERWENT 



[0066] 

Sequence number: 2 

Length of a sequence: 360 

Sequence type: Nucleic acid 

Tfie number of chains: It is double stranded. 

Topology: Linear 

Kind of sequence: cDNA to mRNA 

Origin 

Mouse 

The characteristic of a sequence : 

Method to have determined the characteristic: 

E 

Sequence 

GTGCAGCTGCAGGAGTCTGGACCTGAGCT 
GGTGAAGCCTGGGGCCTCA 48 
GTGAAGATTTCCTGCAAGGCTTCTGGCTAT 
GCATTCAGTAGCTCCTGG 96 
ATGAACTGGGTGAAGCAGAGGCCTGGAAA 
GGGTCTTGAGTGGATTGGA 144 
CGAATTTATCCTGGAGATGGAGATACTAACG 
ACAACGGGAAGTTCAAG 192 
GGCAAGGCCACACTGACCGCAGACAAATC 
CTCCAGCACAGCCTACATG 240 
CAACTCAGCAGTCTGACATCTGAGGACTCT 
GCGGTCTACTTCTGTGCA 288 
AGATCGTATTACTACGATGGTAGCCCCTGGT 
TTACTTACTGGGGCCAA 336 
GGGACCACGGTCACCGTCTCCTCA 
360 



[0 0 6 7] 
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SB^IJ*-^ : 3 

nm(D^^ : 1 0 8 
mwm : T 5 y ®f 

Asp Me Gin Met Thr Gin Ser Pro 
Ser Ser Leu Ser Ala Ser Leu 
Gly 

1 5 
10 15 
Asp Arg Val Thr lie Ser Cys Arg 
Ala Ser Gin Asp lie Ser Asn Tyr 
20 

25 30 
Leu Asn Trp Tyr Gin Gin Lys 
Pro Asp Gly Thr Val Lys Leu 
Leu lie 

35 

40 45 
Tyr Tyr Thr Ser Arg Leu His Ser 
Gly Val Pro Ser Arg Phe Ser 
Gly 

50 55 

60 

Ser Gly Ser Gly Thr Asp Tyr Ser 
Leu Thr He Ser Asn Leu Glu Pro 
65 70 
75 80 
Glu Asp lie Ala Thr Tyr Phe Cys 
Gin Gin Tyr Ser Glu Phe Pro 
Trp 

85 

90 95 
Thr Phe Gly Gly Gly Thr Lys 
Leu Glu lie Lys Arg 
100 

105 



Sequence number: 3 

Length of a sequence: 1 08 

Sequence-type: Amino acid 

Topology: Linear 

Kind of sequence: Peptide 

Sequence 

AsplleGlnMetThrGlnSerProSerSerLeuSerAlaS 
erLeuGly 

1 5 10 

15 

AspArgValThrlleSerCysArgAlaSerGlnAsplleSer 
AsnTyr 

20 25 
30 

LeuAsnTrpTyrGlnGlnLysProAspGlyThrValLysL 
euLeulle 

35 40 
45 

TyrTyrThrSerArgLeuHisSerGlyValProSerArgPh 
eSerGly 

50 55 
60 

SerGlySerGlyThrAspTyrSerLeuThrlleSerAsnLe 
uGluPro 

65 70 
75 80 
GluAsplleAlaThrTyrPheCysGlnGlnTyrSerGluPh 
eProTrp 

85 90 95 

ThrPheGlyGlyGlyThrLysLeuGlulleLysArg 
100 105 



[0 0 6 8] 

SB^iJOS^ : 3 2 4 



[0068] 

Sequence number: 4 

Length of a sequence: 324 

Sequence-type: Nucleic acid 

The number of chains: It is double stranded. 

Topology: Linear 

Kind of sequence: cDNA to mRNA 
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mRNA 



: c DN A to 



mm^^^Ltzj^m : E 

GAC ATC CAG ATG ACG CAG 
TCT CCA TCC TCC CTG TCT 
GCC TCT CTG GGA 48 
GAC AGA GTC ACC ATC AGT 
TGC AGG GCA AGT CAG GAT 
ATT AGC AAT TAT 96 
TTA AAC TGG TAT CAG CAG 
AAA CCA GAT GGA ACT GTT 
AAA CTC CTG ATC 144 
TAC TAC ACA TCA AGA TTA 
CAC TCA GGA GTC CCA TCA 
AGGTTCAGTGGC 192 
AGT GGG TCT GGG ACA GAT 
TAT TCT CTC ACC ATC AGC 
AAC CTG GAA CCT 240 
GAA GAT ATT GCC ACT TAC 
TTT TGT CAG CAA TAT AGT 
GAA TTT CCG TGG 288 
ACG TTC GGT GGA GGC 
ACC AAG CTG GAA ATC AAA 



Origin 
IVIouse 

The cliaracteristic of a sequence : 

IVIethod to have determined the characteristic: 

E 

Sequence 

GACATCCAGATGACGCAGTCTCCATCCTCC 
CTGTCTGCCTCTCTGGGA 48 
GACAGAGTCACCATCAGTTGCAGGGCAAGT 
CAGGATATTAGCAATTAT 96 
TTAAACTGGTATCAGCAGAAACCAGATGGAA 
CTGTTAAACTCCTGATC 144 
TACTACACATCAAGATTACACTCAGGAGTCC 
CATCAAGGTTCAGTGGC 192 
AGTGGGTCTGGGACAGATTATTCTCTCACC 
ATCAGCAACCTGGAACCT 240 
GAAGATATTGCCACTTACTTTTGTCAGCAAT 
ATAGTGAATTTCCGTGG 288 
ACGTTCGGTGGAGGCACCAAGCTGGAAAT 
CAAACGG 324 



CGG 



324 



[0 0 6 9] 

nmm^ 5 
nm<D^^ : 1 1 8 

mm<Dmm •. k 

Val Gin Leu Gin Gin Ser Gly Ala 
Glu Leu Val Arg Pro Gly Thr Ser 
1 5 
10 15 
Val Lys Met Ser Cys Lys Ala Ala 
Gly Tyr Thr Phe Thr Asn Tyr Trp 
20 

25 30 

lie Gly Trp Val Lys Gin Arg Pro 



[0069] 

Sequence number: 5 

Length of a sequence: 118 

Sequence type: Amino acid 

Topology: Linear 

Kind of sequence: Peptide 

Sequence 

ValGlnLeuGlnGlnSerGlyAlaGluLeuValArgProGI 
yThrSer 

1 5 10 

15 

ValLysMetSerCysLysAlaAlaGlyTyrThrPheThrAs 
nTyrTrp 

20 25 
30 

lleGlyTrpValLysGlnArgProGlyHisGlyLeuGluTrpI 
leGly 
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Gly His Gly Leu Glu Trp lie Gly 
35 

40 45 
Tyr Leu Tyr Pro Gly Gly Leu Tyr 
Thr Asn Tyr Asn Glu Lys Phe 
Lys 

50 55 

60 

Gly Lys Ala Thr Leu Thr Ala Asp 
Thr Ser Ser Ser Thr Ala Tyr Met 
65 70 
75 80 
Gin Leu Ser Ser Leu Thr Ser 
Glu Asp Ser Ala lie Tyr Tyr Cys 
Ala 

85 

90 95 
Arg Tyr Arg Asp Tyr Asp Tyr Ala 
Met Asp Tyr Trp Gly Gin Gly Thr 
100 

105 110 
ThrValThrVal Ser Ser 
115 

[0 0 7 0] 

IB^IJ*-^ : 6 
mW^^ : 3 5 4 

mm(Dm. mm 
mom : 

Mi^OUM : c D N A to 
mRNA 

mm 

#m^^^L/c:*rfi : E 

GTG CAG CTG CAG CAG TCA 
GGA GCT GAG CTG GTA 
AGG CCT GGG ACT TCA 
48 

GTG AAG ATG TCC TGC AAG 
GCT GCT GGA TAC ACC TTC 
ACT AAC TAC TGG 96 
ATA GGT TGG GTA AAG CAG 



THOIVISOM 

DERWENT 

35 40 
45 

TyrLeuTyrProGlyGlyLeuTyrThrAsnTyrAsnGluLy 
sPheLys 

50 55 
60 

GlyLysAlaThrLeuThrAlaAspThrSerSerSerThrAI 
aTyrMet 

65 70 
75 80 
GInLeuSerSerLeuThrSerGluAspSerAlalleTyrTy 
rCysAla 

85 90 95 

ArgTyrArgAspTyrAspTyrAlaMetAspTyrTrpGlyGI 

nGlyThr 

100 105 
110 

ThrValThrValSerSer 
115 



[0070] 

Sequence number: 6 

Length of a sequence: 354 

Sequence-type: Nucleic acid 

The number of chains: It is double stranded. 

Topology: Linear 

Kind of sequence: cDNA to mRNA 

Origin 

Mouse 

The characteristic of a sequence : 

Method to have determined the characteristic: 

E 

Sequence 

GTGCAGCTGCAGCAGTCAGGAGCTGAGCT 
GGTAAGGCCTGGGACTTCA 48 
GTGAAGATGTCCTGCAAGGCTGCTGGATAC 
ACCTTCACTAACTACTGG 96 
ATAGGTTGGGTAAAGCAGAGGCCTGGACAT 
GGCCTTGAGTGGATTGGA 144 
TATCTTTACCCTGGAGGTCTTTATACTAACTA 
CAATGAGAAGTTCAAG 192 
GGCAAGGCCACACTGACTGCAGACACATC 
CTCCAGCACAGCCTACATG 240 
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AGG GOT GGA CAT GGC CTT 
GAG TGG ATT GGA 144 
TAT CTT TAC CCT GGA GGT 
CTT TAT ACT AAC TAC AAT 
GAGAAGTTCAAG 192 
GGC AAG GCC ACA CTG ACT 
GCA GAC ACA TCC TCC AGC 
ACA GCC TAC ATG 240 
CAG CTC AGC AGC CTG ACA 
TCT GAG GAC TCT GCC ATC 
TAT TAC TGT GCA 288 
AGA TAC AGG GAT TAC GAC 
TAT GCT ATG GAC TAC TGG 
GGC CAA GGG ACC 336 
ACG GTC ACC GTC TCC TCA 
354 

[0 0 7 1] 

@B^IJ#^ : 7 
nmcDS:^ : 1 1 3 

Asp Val Leu Met Thr Gin Thr 
Pro Leu Ser Leu Pro Val Asn He 
Gly 

1 5 
10 15 
Asp Gin Ala Ser lie Ser Cys Lys 
Ser Thr Lys Ser Leu Leu Asn 
Ser 

20 

25 30 
Asp Gly Phe Thr Tyr Leu Gly 
Trp Cys Leu Gin Lys Pro Gly 
Gin Ser 

35 

40 45 
Pro Gin Leu Leu He Tyr Leu Val 
Ser Asn Arg Phe Ser Gly Val 
Pro 

50 55 

60 

Asp Arg Phe Ser Gly Ser Gly 



THOIVISON 

DERWENT 

CAGCTCAGCAGCCTGACATCTGAGGACTCT 

GCCATCTATTACTGTGCA 288 

AGATACAGGGATTACGACTATGCTATGGACT 

ACTGGGGCCAAGGGACC 336 

ACGGTCACCGTCTCCTCA 

354 



[0071] 

Sequence number: 7 

Length of a sequence: 1 1 3 

Sequence-type: Amino acid 

Topology: Linear 

Kind of sequence: Peptide 

Sequence 

AspValLeuMetThrGlnThrProLeuSerLeuProValA 
snlleGly 

1 5 10 

15 

AspGlnAlaSerlleSerCysLysSerThrLysSerLeuLe 
uAsnSer 

20 25 
30 

AspGlyPheThrTyrLeuGlyTrpCysLeuGlnLysPro 
GlyGlnSer 

35 40 
45 

ProGlnLeuLeulleTyrLeuValSerAsnArgPheSerGI 
yValPro 

50 55 
60 

AspArgPheSerGlySerGlySerGlyThrAspPheThr 
LeuLyslle 

65 70 
75 80 
SerArgValGluAlaGluAspLeuGlyValTyrTyrCysPh 
eGlnSer 

85 90 95 
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Ser Gly Thr Asp Phe Thr Leu 
Lys lie 

65 70 
75 80 
Ser Arg Val Glu Ala Glu Asp 
Leu Gly Val Tyr Tyr Cys Phe 
Gin Ser 

85 

90 95 
Asn Tyr Leu Pro Leu Thr Phe 
Gly Ser Gly Thr Lys Leu Glu He 
Lys 

100 

105 110 
Arg 

[0 0 7 2] 

Mm(D^^ : 3 3 9 

mwm : 
m(Dm : -^m 

m^WUM : c DN A to 
mRNA 

mm 

m\\(r^mn : 

W^^^bfc:/?^ : E 

GAT GTT TTG ATG ACC CAA 
ACT CCA CTC TCT CTG CCT 
GTC AAT ATT GGA 48 
GAT CAA GCC TCT ATC TCT 
TGC AAG TCT ACT AAG AGC 
CTT CTG AAT AGT 96 
GAT GGA TTC ACT TAT TTG 
GGC TGG TGC CTG CAG 
AAG CCA GGC CAG TCT 
144 

CCA CAG CTC CTA ATA TAT 
TTG GTT TCT AAT CGA TTT 
TCT GGA GTT CCA 192 
GAC AGG TTC AGT GGT AGT 
GGG TCA GGG ACA GAT TTC 
ACC CTC AAG ATC 240 



THOIVISOIM 

DERWENT 

AsnTyrLeuProLeuThrPheGlySerGlyThrLysLeu 
GlulleLys 

100 105 

110 

Arg 



[0072] 

Sequence number: 8 

Length of a sequence: 339 

Sequence type: Nucleic acid 

The number of chains: It is double stranded. 

Topology: Linear 

Kind of sequence: cDNA to mRNA 

Origin 

Mouse 

The characteristic of a sequence : 

Method to have determined the characteristic: 

E 

Sequence 

GATGTTTTGATGACCCAAACTCCACTCTCTC 

TGCCTGTCAATATTGGA 48 

GATCAAGCCTCTATCTCTTGCAAGTCTACTA 

AGAGCCTTCTGAATAGT 96 

GATGGATTCACTTATTTGGGCTGGTGCCTG 

CAGAAGCCAGGCCAGTCT 144 

CCACAGCTCCTAATATATTTGGTTTCTAATCG 

ATTTTCTGGAGTTCCA 192 

GACAGGTTCAGTGGTAGTGGGTCAGGGAC 

AGATTTCACCCTCAAGATC 240 

AGCAGAGTGGAGGCTGAGGATTTGGGAGT 

TTATTATTGCTTCCAGAGT 288 

AACTATCTTCCTCTTACGTTCGGATCGGGGA 

CCAAGCTGGAAATAAAA 336 

CGG 339 
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AGC AGA GTG GAG GCT 
GAG GAT TTG GGA GTT TAT 
TAT TGC TTC CAG AGT 
288 

AAC TAT CTT OCT CTT ACG 

TTC GGA TCG GGG ACC 

AAG CTG GAA ATA AAA 

336 

CGG 

339 



[0 0 7 3] [0073] 

iB?'J#-^ : 9 Sequence number: 9 

@a?ij<7)ft^ 116 Length of a sequence: 116 

mmom ■ r - ym sequence type: Amino acid 

K -t- n ^-^1 • ii^>_Hr Topology: Linear 

h ^ n ^ . m-m-\K Kind of sequence: Peptide 

mm(Dmm ■. -^^^ K sequence 

ia^'i ValLysLeuGlnGluSerGlyProGluLeuValLysProGI 

Val Lys Leu Gin Glu Ser Gly Pro yAiaSer 

Glu Leu Val Lys Pro Gly Ala Ser 1 5 10 

1 5 15 

10 15 ValLyslleSerCysLysAlaSerGlyTyrAlaPheSerSer 

Val Lys He Ser Cys Lys Ala Ser SerTrp 

Gly Tyr Ala Phe Ser Ser Ser Trp 20 25 

20 30 

25 30 MetAsnTrpValLysGlnArgProGlyLysGlyLeuGluTr 

Met Asn Trp Val Lys Gin Arg plleGly 

Pro Gly Lys Gly Leu Glu Trp lie 35 40 

Gly 45 

35 ArglleTyrProValAsnGlyAspThrAsnTyrAsnGlyLy 

40 45 sPheLys 

Arg lie Tyr Pro Val Asn Gly Asp 50 55 

Thr Asn Tyr Asn Gly Lys Phe 60 

Lys GlyLysAlaThrLeuThrAlaAspLysSerSerSerThrAI 

50 55 aTyrMet 

60 65 70 

Gly Lys Ala Thr Leu Thr Ala As 75 80 

p Lys Ser Ser Ser Thr Ala Tyr GInLeuSerSerLeuThrSerGluAspSerAlaValTyrP 

Met heCysAla 

65 70 85 90 95 

75 80 ThrAspGlyTyrTrpTyrPheAspValTrpGlyGlnGlyTh 

Gin Leu Ser Ser Leu Thr Ser rThrVal 

Glu Asp Ser Ala Val Tyr Phe 100 105 

Cys Ala 110 

85 ThrValSerSer 

90 95 115 
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Thr Asp Gly Tyr Trp Tyr Phe 
Asp Val Trp Gly Gin Gly Thr Thr 
Val 

100 

105 110 
Thr Val Ser Ser 
115 

[0 0 7 4] 

SB^iJ#-^ : 1 0 
ia?IJcD:S$ : 3 4 8 

nm(Dm mm 
mow : 

Ui^WUM : c DN A to 
mRNA 

mm 

Wm^^'^L-tcl^m : E 

GTG AAG CTG CAG GAG TCT 
GGA OCT GAG CTG GTG 
AAG COT GGG GCC TCA 
48 

GTG AAG ATT TCC TGC AAG 
GCT TCT GGC TAT GCA TTC 
AGT AGC TCC TGG 96 
ATG AAC TGG GTG AAA CAG 
AGG CCT GGG AAG GGT 
CTT GAG TGG ATT GGA 
144 

CGG ATT TAT CCT GTA AAT 
GGA GAT ACT AAC TAC AAT 
GGG AAG TTC AAG 192 
GGC AAG GCC ACA CTG ACT 
GCA GAC AAA TCC TCC AGC 
ACA GCC TAC ATG 240 
CAA CTC AGC AGC CTG ACA 
TCT GAG GAC TCT GCG GTC 
TAC TTC TGT GCA 288 
ACC GAT GGT TAC TGG TAC 
TTC GAT GTC TGG GGC CAA 
GGG ACC ACG GTC 336 
ACC GTC TCC TCA 



THOIVISON 

^ 

DERWENT 



[0074] 

Sequence number: 10 

Length of a sequence: 348 

Sequence-type: Nucleic acid 

The number of chains: It is double stranded. 

Topology: Linear 

Kind of sequence: cDNA to mRNA 

Origin 

Mouse 

The characteristic of a sequence : 

Method to have determined the characteristic: 

E 

Sequence 

GTGAAGCTGCAGGAGTCTGGACCTGAGCT 
GGTGAAGCCTGGGGCCTCA 48 
GTGAAGATTTCCTGCAAGGCTTCTGGCTAT 
GCATTCAGTAGCTCCTGG 96 
ATGAACTGGGTGAAACAGAGGCCTGGGAA 
GGGTCTTGAGTGGATTGGA 144 
CGGATTTATCCTGTAAATGGAGATACTAACTA 
CAATGGGAAGTTCAAG 192 
GGCAAGGCCACACTGACTGCAGACAAATCC 
TCCAGCACAGCCTACATG 240 
CAACTCAGCAGCCTGACATCTGAGGACTCT 
GCGGTCTACTTCTGTGCA 288 
ACCGATGGTTACTGGTACTTCGATGTCTGG 
GGCCAAGGGACCACGGTC 336 
ACCGTCTCCTCA 348 
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348 



THOIVISON 

^ 

DERWENT 



[0 0 7 5] [0075] 

Ig^ijH-^ : 1 1 Sequence number: 11 

|£^ij(7)-g.^ 118 Length of a sequence: 118 

mm(Dm ■ r - ym Sequence-type: Amino acid 

^m^i^ Topology: Linear 

h^nv : m.m-^ Kind of sequence: Peptide 

nm(Dmm ■. K sequence 

Mm ValGlnLeuGlnGluSerGlyProGlyLeuValLysProS 

Val Gin Leu Gin Glu Ser Gly erGlnSer 

Pro Gly Leu Val Lys Pro Ser Gin i 5 10 

Ser 15 

1 5 LeuSerLeuThrCysSerValThrGlyTyrSerlleThrSer 

10 15 GlyTyr 

Leu Ser Leu Thr Cys Ser Val 20 25 

Thr Gly Tyr Ser lie Thr Ser Gly 30 

Tyr TyrTrpAsnTrplleArgGlnPheProGlyAsnLysLeuGI 

20 uTrpMet 

25 30 35 40 

Tyr Trp Asn Trp lie Arg Gin Phe 45 

Pro Gly Asn Lys Leu Glu Trp GlyTyrlleSerTyrAspGlySerAsnAsnTyrAsnProSe 

Met rLeuLys 

35 50 55 

40 45 60 

Gly Tyr lie Ser Tyr Asp Gly Ser AsnArglleSerlleThrArgAspThrSerLysAsnGlnPh 

Asn Asn Tyr Asn Pro Ser Leu ePheLeu 

Lys 65 70 

50 55 75 80 

60 LysLeuAsnSerValThrThrGluAspThrAlaThrTyrTy 

Asn Arg lie Ser lie Thr Arg Asp rCysAla 

Thr Ser Lys Asn Gin Phe Phe 85 90 95 

Leu ValTyrTyrTyrAspGlySerSerPheAspTyrTrpGlyGI 

65 70. nGlyThr 

75 80 100 105 

Lys Leu Asn Ser Val Thr Thr no 

Glu Asp Thr Ala Thr Tyr Tyr Cys ThrValThrValSerSer 

Ala 115 
85 

90 95 
Val Tyr Tyr Tyr Asp Gly Ser Ser 
Phe Asp Tyr Trp Gly Gin Gly 
Thr 

100 

105 110 
Thr Val Thr Val Ser Ser 
115 
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[0 0 7 6] 

mm^ : 1 2 

mW^^ : 3 5 4 

mwm : mm 

@a^iJ©@S : c D N A 
mRNA 



t o 



wm^^mLfzijm : E 

GTG CAG CTG CAG GAG TCT 
GGA CCT GGC CTC GTG AAA 
CCT TCT CAG TCT 48 
CTG TCT CTC ACC TGC TCT 
GTC ACT GGC TAC TCC ATC 
ACC AGT GGT TAT 96 
TAC TGG AAC TGG ATC CGG 
CAG TTT CCA GGA AAC AAA 
CTGGAATGGATG 144 
GGC TAC ATA AGC TAC GAT 
GGT AGC AAT AAC TAC AAC 
CCA TCT CTC AAA 192 
AAT CGA ATC TCC ATC ACT 
CGT GAC ACA TCT AAG AAC 
CAG TTT TTC CTG 240 
AAG TTG AAT TCT GTG ACT 
ACT GAG GAC ACA GCC ACA 
TAT TAC TGT GCC 288 
GTT TAT TAC TAC GAT GGT 
AGC TCT TTT GAC TAC TGG 
GGC CAA GGG ACC 336 
ACG GTC ACC GTC TCC TCA 
354 

[0 0 7 7] 

nmm^ : 1 3 
sa?ij<^s$ : 1 1 2 



[0076] 

Sequence number: 12 

Length of a sequence: 354 

Sequence-type: Nucleic acid 

The number of chains: It is double stranded. 

Topology: Linear 

Kind of sequence: cDNA to mRNA 

Origin 

Mouse 

The characteristic of a sequence : 

Method to have determined the characteristic: 

E 

Sequence 

GTGCAGCTGCAGGAGTCTGGACCTGGCCT 
CGTGAAACCTTCTCAGTCT 48 
CTGTCTCTCACCTGCTCTGTCACTGGCTAC 
TCCATCACCAGTGGTTAT 96 
TACTGGAACTGGATCCGGCAGTTTCCAGGA 
AACAAACTGGAATGGATG 144 
GGCTACATAAGCTACGATGGTAGCAATAACT 
ACAACCCATCTCTCAAA 192 
AATCGAATCTCCATCACTCGTGACACATCTA 
AGAACCAGTTTTTCCTG 240 
AAGTTGAATTCTGTGACTACTGAGGACACA 
GCCACATATTACTGTGCC 288 
GTTTATTACTACGATGGTAGCTCTTTTGACTA 
CTGGGGCCAAGGGACC 336 
ACGGTCACCGTCTCCTCA 
354 



[0077] 

Sequence number: 13 

Length of a sequence: 1 1 2 

Sequence-type: Amino acid 

Topology: Linear 

Kind of sequence: Peptide 

Sequence 
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Asp lie Val Leu Thr Gin Ser Pro 
Ala Ser Leu Ala Val Ser Leu Arg 
1 5 
10 15 
Gin Arg Ala Thr He Ser Cys Arg 
Ala Ser Glu Gly Val Asp Ser Tyr 
20 

25 30 
Gly lie Ser Phe Met His Trp Tyr 
Gin Gin Lys Pro Gly Gin Pro 
Pro 

35 

40 45 
Lys Leu Leu He Tyr Arg Ala Ser 
Tyr Leu Lys Ser Gly Val Pro Ala 
50 55 

60 

Arg Phe Ser Gly Ser Gly Ser 
Arg Thr Asp Phe Thr Leu Thr He 
Asp 

65 70 
75 80 
Pro Val Glu Ala Asp Asp Ala Ala 
Thr Tyr Tyr Cys Gin Gin Asn 
Asn 

85 

90 95 
Glu Asp Pro Trp Thr Phe Gly 
Gly Gly Thr Lys Leu Glu He Lys 
Arg 

100 

105 110 

[0 0 7 8] 

ia^lj#-^ : 1 4 
Mn(DM^ : 3 3 6 

m^wm : mm 

m(Dm. : -« 

M^WUM : c DN A to 
mRNA 



THOIVISOISI 

DERWENT 

AsplleValLeuThrGlnSerProAlaSerLeuAlaValSer 
LeuArg 

1 5 10 

15 

GlnArgAlaThrlleSerCysArgAlaSerGluGlyValAsp 
SerTyr 

20 25 
30 

GlylleSerPheMetHisTrpTyrGlnGlnLysProGlyGIn 
ProPro 

35 40 
45 

LysLeuLeulleTyrArgAlaSerTyrLeuLysSerGlyVal 
ProAla 

50 55 
60 

ArgPheSerGlySerGlySerArgThrAspPheThrLeu 
ThrlleAsp 

65 70 
75 80 
ProValGluAlaAspAspAlaAlaThrTyrTyrCysGlnGI 
nAsnAsn 

85 90 95 

GluAspProTrpThrPheGlyGlyGlyThrLysLeuGlull 

eLysArg 

100 105 
110 



[0078] 

Sequence number: 14 

Length of a sequence: 336 

Sequence-type: Nucleic acid 

Ttie number of chains: It is double stranded. 

Topology: Linear 

Kind of sequence: cDNA to mRNA 

Origin 

Mouse 

The characteristic of a sequence : 

Method to have determined the characteristic: 

E 

Sequence 

GACATTGTGCTGACCCAATCTCCAGCTTCTT 
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IB^iJ TGGCTGTGTCTCTAAGG 48 

GAC ATT GTG CTG ACC CAA CAGAGGGCCACCATATCCTGCAGAGCCAGT 

TCT CCA GCT TCT TTG GCT GAAGGTGTTGATAGTTAT 96 

GTG TCT CTA AGG 48 GGCATTAGTTTTATGCACTGGTACCAGCAGA 

CAG AGG GCC ACC ATA TCC AACCAGGACAGCCACCC 144 

TGC AGA GCC AGT GAA GGT AAACTCCTCATCTATCGTGCATCCTACCTAA 

GTTGATAGTTAT 96 AATCTGGGGTCCCTGCC 192 

GGC ATT AGT TTT ATG CAC AGGTTCAGTGGTAGTGGGTCTAGGACAGAC 

TGG TAC CAG CAG AAA CCA TTCACCCTCACCATTGAT 240 

GGA CAG CCA CCC 144 CCTGTGGAGGCTGATGATGCTGCAACCTAT 

AAA CTC CTC ATC TAT CGT TACTGTCAGCAAAATAAT 288 

GCA TCC TAC CTA AAA TCT GAGGATCCGTGGACGTTCGGTGGAGGCAC 

GGGGTCCCTGCC 192 CAAGCTGGAAATCAAACGG 336 

AGG TTC AGT GGT AGT GGG 

TCT AGG ACA GAC TTC ACC 

CTC ACC ATT GAT 240 

CCT GTG GAG GCT GAT GAT 

GCT GCA ACC TAT TAC TGT 

CAGCAAAATAAT 288 

GAG GAT CCG TGG ACG TTC 

GGT GGA GGC ACC AAG 

CTG GAA ATC AAA CGG 

336 

[0 0 7 9] [0079] 

iE^iJ#^ : 1 5 Sequence number: 15 

le^ijco-g^ 117 Length of a sequence: 117 

wm(Dm -T - ym Sequence-type: Amino acid 

, iiS Topology: Linear 

h^n-^ :m.m^ Kind of sequence: Peptide 

nm<Dmm K sequence 

iB^iJ ValGlnLeuGlnGluSerGiyAlaGluProAlaLysProGI 
Val Gin Leu Gin Glu Ser Gly Ala yAlaSer 

Glu Pro Ala Lys Pro Gly Ala Ser 1 5 10 

1 5 15 

10 15 ValLysMetSerCysLysAlaSerGlyTyrThrPheThrT 

Val Lys Met Ser Cys Lys Ala hrTyrTrp 

Ser Gly Tyr Thr Phe Thr Thr Tyr 20 25 
Trp 30 

20 MetHlsTrpValLysGlnArgProGlyGlnGlyLeuGluTr 
25 30 plleGly 

Met His Trp Val Lys Gin Arg Pro 35 40 
Gly Gin Gly Leu Glu Trp He Gly 45 

35 TyrlleAsnProSerSerGlyTyrThrGluTyrAsnGlnLys 
40 45 PheLys 

Tyr He Asn Pro Ser Ser Gly Tyr 50 55 
Thr Glu Tyr Asn Gin Lys Phe 60 
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Lys 



50 



55 



60 

Asp Lys Ala Thr Leu Thr Ala 
Asp Lys Ser Ser Ser Thr Ala Tyr 
Met 

65 70 
75 80 
Gin Leu lie Ser Leu Thr Ser Glu 
Asp Ser Ala Val Tyr Tyr Cys Ala 
85 

90 95 
Arg Arg Gly Asn Tyr Tyr Tyr Phe 
Asp Tyr Trp Gly Gin Gly Thr Thr 
100 

105 110 
Val Thr Val Ser Ser 
115 



AspLysAlaThrLeuThrAlaAspLysSerSerSerThrAI 
aTyrMet 

65 70 
75 80 
GInLeulleSerLeuThrSerGluAspSerAlaValTyrTyr 
CysAla 

85 90 95 

ArgArgGlyAsnTyrTyrTyrPheAspTyrTrpGlyGlnGI 

yThrThr 

100 105 
110 

ValThrValSerSer 
115 



[0 0 8 0] 

@B^iJ#^ : 1 6 
Em(D^^ : 3 5 1 

mwm : mm 
m.(DW : ~^m. 

W.n(D%m : c DN A 
mRNA 



t o 



GTG CAG CTG CAG GAG TCT 
GGG GOT GAA CCG GCA 
AAA CCT GGG GCC TCA 
48 

GTG AAG ATG TCC TGC AAG 
GCT TCT GGC TAG ACC TTT 
ACT ACC TAC TGG 96 
ATG CAC TGG GTA AAA CAG 
AGG CCT GGA CAG GGT 
CTG GAA TGG ATT GGA 
144 

TAC ATT AAT CCT AGC AGT 
GGT TAT ACT GAG TAC AAT 



[0080] 

Sequence number: 16 

Length of a sequence: 351 

Sequence-type: Nucleic acid 

The number of chains: It is double stranded. 

Topology: Linear 

Kind of sequence: cDNA to mRNA 

Origin 

Mouse 

The characteristic of a sequence : 

Method to have determined the characteristic: 

E 

Sequence 

GTGCAGCTGCAGGAGTCTGGGGCTGAACC 
GGCAAAACCTGGGGCCTCA 48 
GTGAAGATGTCCTGCAAGGCTTCTGGCTAC 
ACCTTTACTACCTACTGG 96 
ATGCACTGGGTAAAACAGAGGCCTGGACAG 
GGTCTGGAATGGATTGGA 144 
TACATTAATCCTAGCAGTGGTTATACTGAGTA 
CAATCAGAAGTTCAAG 192 
GACAAGGCCACATTGACTGCAGACAAATCC 
TCCAGCACAGCCTACATG 240 
CAACTAATCAGCCTGACATCTGAGGACTCT 
GCAGTCTATTACTGTGCA 288 
AGAAGGGGTAATTACTACTACTTTGACTACT 
GGGGCCAAGGGACCACG 336 
GTCACCGTCTCCTCA 351 
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CAGAAGTTCAAG 192 
GAC AAG GCC ACA TTG ACT 
GCA GAC AAA TCC TCC AGC 
ACA GCC TAC ATG 240 
CAA CTA ATC AGC CTG ACA 
TCT GAG GAC TCT GCA GTC 
TAT TAC TGT GCA 288 
AGA AGG GGT AAT TAC TAC 
TAC TTT GAC TAC TGG GGC 
CAA GGG ACC ACG 336 
GTC ACC GTC TCC TCA 
351 



[0 0 8 1] [0081] 

SH?iJ#^ : 1 7 Sequence number: 17 

Length of a sequence: 105 

&m(Dm ■ T - Sequence-type: Amino acid 

, ^. „ . 2.a.u. Topology: Linear 

hTjtp^ .m.mK Kind of sequence: Peptide 

mwnm ■. ^-^^ K sequence 

MB^iJ AspVaiLeul\/IetThrGlnThrProLysPheLeuProValS 

Asp Va! Leu Met Thr Gin Thr erAlaGly 

Pro Lys Phe Leu Pro Va! Ser i 5 10 

Ala Gly 15 

1 5 AspArgValThrMetThrCysLysAlaSerGlnSerValGI 

10 15 yAsnAsn 

Asp Arg Val Thr Met Thr Cys 20 25 

Lys Ala Ser Gin Ser Val Gly Asn 30 

Asn ValAlaTrpTyrGlnGlnLysProGlyGlnSerProLysLe 

20 uLeulle 

25 30 35 40 

Val Ala Trp Tyr Gin Gin Lys Pro 45 

Gly Gin Ser Pro Lys Leu Leu He TyrTyrThrSerAsnArgTyrThrGlyValProAspArgPh 

35 eThrGly 

40 45 50 55 

Tyr Tyr Thr Ser Asn Arg Tyr Thr 60 

Gly Val Pro Asp Arg Phe Thr SerGlySerGlyThrAspPheThrPheThrlleSerSerV 

Gly alGlnVal 

50 55 65 70 

60 75 80 

Ser Gly Ser Gly Thr Asp Phe GluAspLeuAlaValTyrPheCysGlnGlnHlsTyrSerS 

Thr Phe Thr lie Ser Ser Val Gin erProTyr 

Val 85 90 95 

65 70 ThrPheGlySerGlyThrLysLeuGlu 

75 80 100 105 

Glu Asp Leu Ala Val Tyr Phe 
Cys Gin Gin His Tyr Ser Ser 
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THOIVISOISI 
DERWENT 



85 



90 95 

Thr Phe Gly Ser Gly Thr Lys 

Leu Glu 

100 

105 

[0 0 8 2] 

@E?IJ#^ : 1 8 

mm(D^^ : 3 1 5 
m<D^ : 

ii^WMW. : c D N A to 
mRNA 

mm 

IB^iJO#m : 
ii#®^*^L;^c;^& : E 

GAT GTT TTG ATG ACC CAA 
ACT CCA AAA TTC CTG CCT 
GTA TCA GCA GGA 48 
GAC AGG GTT ACC ATG ACC 
TGC AAG GCC AGT CAG AGT 
GTG GGT AAT AAT 96 
GTG GCC TGG TAC CAA CAG 
AAG CCA GGA CAG TCT CCT 
AAA CTG CTG ATA 144 
TAC TAT ACA TCC AAT CGC 
TAC ACT GGA GTC CCT GAT 
CGC TTC ACT GGC 192 
AGT GGA TCT GGG ACA GAT 
TTC ACT TTC ACC ATC AGC 
AGT GTG CAG GTT 240 
GAA GAC CTG GCA GTT TAT 
TTC TGT CAG CAG CAT TAT 
AGC TCT CCG TAT 288 
ACG TTC GGA TCG GGG 
ACC AAG CTG GAG 
315 



[0082] 

Sequence number: 18 

Length of a sequence: 315 

Sequence type: Nucleic acid 

The number of chains: It is double stranded. 

Topology: Linear 

Kind of sequence: cDNA to mRNA 

Origin 

Mouse 

The characteristic of a sequence : 

Method to have determined the characteristic: 

E 

Sequence 

GATGTTTTGATGACCCAAACTCCAAAATTCC 
TGCCTGTATCAGCAGGA 48 
GACAGGGTTACCATGACCTGCAAGGCCAGT 
CAGAGTGTGGGTAATAAT 96 
GTGGCCTGGTACCAACAGAAGCCAGGACA 
GTCTCCTAAACTGCTGATA 144 
TACTATACATCCAATCGCTACACTGGAGTCC 
CTGATCGCTTCACTGGC 192 
AGTGGATCTGGGACAGATTTCACTTTCACC 
ATCAGCAGTGTGCAGGTT 240 
GAAGACCTGGCAGTTTATTTCTGTCAGCAG 
CATTATAGCTCTCCGTAT 288 
ACGTTCGGATCGGGGACCAAGCTGGAG 
315 



[BRIEF EXPLANATION OF DRAWINGS] 
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mi] 

m 1 a s Lin.W'OVH 

c RRjt^m.(D ^ ^>yvumM^ft 
[m2] 

Il]2fi, NOK4<DVH(DilfE 

i^cO P C R ^^m(D % =- ^j^m 

ms] 
[ii4] 

OKl~5cDVH^i^ (H^) 
(CDR 1~3) T'feSo 

OKI, 2, 4. 5(DVL$MM 

(Lm) (OT^ /mmmxh 

M'^^^MM (CDR 1-3) X 

So 



[FIGURE 1] 

Figure 1 is mini gel electroplierogram of PCR 
reaction solution of the gene of VH of an antl- 
FasL antibody, and the gene of VL. 



[FIGURE 2] 

Figure 2 is mini gel electropherogram of PCR 
product of the gene of VH of NOK 4. 



[FIGURE 3] 

Figure 3 is mini gel electropherogram of plasmid 
DNA. 

[FIGURE 4] 

Figure 4 is the amino acid sequence of VH 
region (heavy chain) of monoclonal-antibody 
NOK 1-5. 

The part enclosed with the square line is a 
hypervariable region (CDR 1-3). 



[FIGURE 5] 

Figure 5 is the amino acid sequence of VL 
region (L chain) of monoclonal-antibody NOK 
1,2, 4, and 5. 

The part enclosed with the square line is a 
hypervariable region (CDR 1-3). 



[FIGURE 1] 
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CDRl 



CDR2 



NOKIVH 
N0K2VH 
N0K3VH 

nok:4vh 

N0K5VH 



NOKIVH 
N0K2VH 
N0K3VH 
N0K4VH 
N0K5VH 



amino 
amino 
amino 
amino 
amino 



amino 
amino 
amino 
amino 
amino 



1 :VQLQESGPELVia'GASVKISCKASGYJff— SSSffWffVKQRPGKGLEWIGRIYPGDGDTN 58 

1 :VQLQQSGAELVBPGTSVKMSCKAAGYTF— IMYWICffVKQRPGHGLEfflGYLYPGGLYTIf 58 

1 :mQESGPELVKPGASWISCKASGYAF— SSSWMN ffVKQRPGKGLEfflGRIYPVNGDTN 58 

1 :VQLQESGPGLWSQSLSLTCSVTGYSITSC YYW-N»IRQFPGNKLEWMG-YISYrGSM 58 

1 : VQLQESGAEPMPGASVEMSCKASGYTF— 1 TTM WVKQRPGQGLEfflGlflNPSSGyrE 58 

***** * * * ** I * I * * ** *** * 

CDR3 



59 :DNGKFlGKAUTADKSSSTAYMaSSLTSEmV YFCARSYYYDGSPW-FTYWGQGTTVT 1 17 

59:TM;KFKGKATLTArTSSSTAYMQLSSLTSEDSAIYYCARYia)YD-YAffl)Y--WGQGTm 115 

59:"yNGKFKGKATLTADKSSSTAYMQLSSLTSEBSAVyFCA-T — DGY-ffYFDVffGQGTTn 113 

59:YOT'SIlNRISITB])TSMQFFL10SVTTWATYYCA-VYYYDG--SSFDYffGQGT^ 1 15 

59:YN(KFKrKATLTADKSSSTAYMQLISLTSEI)SAVYYCARRGNY--YYFDY--ffGQGTTVT 1 14 
* * I ****** 1* *» I******** 



NOKIVH . amino 118:VSS 120 

N0K2VH .amino 116:VSS 118 

N0K3VH . amino IHrVSS 116 

N0K4VH .amino llGiYSS 118 

N0K5VH .amino 115 rVSS 117 
*** 
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lias] [FIGURES] 



CDRl 



CDR2 



NOKIVL . amino 
N0K2VL . amino 
N0K4VL . amino 
N0K5VL . amino 



NOKIVL . amino 
N0K2VL . amino 
N0K4VL . amino 
N0K5VL . amino 



1 :DIQMTQSPSSLSASLGDKVTIS(EASQDISNY L^ffYQQKPD(IImL^YTSBLH 55 

1 :mMTQTPLSLPYNIGDQASIS(KSTKSIMSDGFmGffCLQIff{KKPQLLr^ 60 

1 :DIVLTQSPASUVSLEQRATISCKASEGVDSY-GISFlffi ffYQQKPGQPPKLLnRASYLK 59 

1 :DVLimrPKFLPVSAGDRVTMTCKASQS-V — G-NNVAIffYQQKPGQSPKLLnYTSNEY 55 
***** ^ * *** **** * 



CDR3 



56 : S jVPSRFSGSGSGTDYSLTISNLEPEDI ATYFC- QQYSEFPn FGGGTKLEIKR 1 08 

61 :SSVPDBFS6SGSGTDFTLKISRVEAEDLGVYYCFQSNY-LPLTFGSGmEIKB 1 13 

60:S3VPAEFSGSGSETDmTIDPVEADrAATYYC-QQNNEDPiriFGGGmEIKE 1 12 

56:T3VPDBFTGSGSGTDFTFTISSVQVEDLAVYFC-3QHYSSPYTFGSGmE — 105 

1:** ** **** ** * * * * * * *** ***** 
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Dement shall not in any circumstances be liable or responsible for ttie 
completeness or accuracy of any Derwent translation and will not be liable for any 
direct, indirect, consequential or economic loss or loss of profit resulting directly or 
indirectly from the use of any translation by any customer 

Derwent Information Ltd. is part of The Thomson Corporation 
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"WWW.DERWENT.CO.jp" (Japanese^ 
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